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L Seope and Content of this Doeument 

· This document was prepared to document and address the adequacy of the technical 

prOcedures employed· by the District of Columbia (DC), the State of Maryland (MD) and the 

Commonwealth of Virginia (VA) in the completion of the ozone attainment modeling 

demonstration presented ~their submittal entitled, ~tate Implementation Plan (SIP) ReVisiou, 

· Phase U Attainment Plan for the Washington DC-MD-VA Nonattainment Area. EPA 

believes that the combination of local scale modeling and weight-of-evidence arguments 

presented in the DC-MD-V A plan demonstrates attainment of the 1-hour ozone standard for the 

National Capital Interstate ozone nonattainment area. 

The Technical Support Document (TSD) is structured in the following way. Section ll 

provides general background information regarding the Phase ll Plan. Section m provides a 

.technical description of the local scale modeling and includes discussions on model and model 

setup, episodes, emissions and model performan.Ce and sensitivity runs. Section IV contains· 

discussions of the corroborating information presented in the DC-MD-VA plan to support the. 

conclusion that it is likely the National Capital Interstate ozone nonattaimnent area will attain the 

1-hour ozone standard by 2005. Maryland, Virginia and the District have applied for an · 

attainment date extension from November 15, 1999 to November 15, 2005 to allow t;ime for the· 

implementation of regional NOx emission controls and due to transport from upwind areas with: 

a later attainment date. Whether or not to grant the requested attainment date extension is also 

the subject of this TSD. Section V is a summary discussion of all the modeling and weigln of 

evidence info~on contained in the of 

U. Baekground and General Requirements 

U.A. What are the Clean Air Aet requirements for attainment demonstration SIPs? 

1. CAA Requirements 
The Clean Air Act (CAA) requires EPA to establish national ambient air quality standards 

(NAAQS or standards) for certain widespread pollutants that cause or contribute to air pollution 

that is reasonably anticipated to endanger public health or welfare. CAA §§ 108 and 109. In 

1919, EPA promlilgated the 1-hour 0.12 parts per million (ppm) ground-level ozone standard. 44 

FR 8202 (Feb. 8, 1979). Ground-level ozone is not emitted directly by sources. Rather, . 

emissions of nitrogen oxides (NOx) and volatile organic compounds (VOCs) react in the 

presence of sunlight to form ground-level ozone. NOx and VOC are referred to as precursors of 

ozone. 
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An area exceeds the 1-hour ozone standard each time an ambient air quality monitor records a 1-hour average ozone concentration above 0.124 ppm. An area is violating the standard if, over a consecutive three-year period, more than three ex~ces are expected to occur at any one monitor. The CAA, as amended in 1990,.required EPA to designate as non.attainment any area that was violating the 1-holir ozone standard, generally based on air quality monitoring data from the three-year'period from 1987-1989. CAA § 107(d)(4); 56 FR 56694 (Nov. 6, 1991). The CAA further classified these areas, based on the area's design value, as marginal, moderate, serious, 'severe or extreme. CAA §181(a). Marginal areas were suffering the least significant air pollution problems while the areas classified as severe and extreme had the most significant air pollution problems. 

The control requirements and dates by which attainment needs to be achieved vary with the area's classification. Marginal areas are subject to the fewest mandated control ~ents and have the earliest attainment date. Severe and extreme areas are subject to more· stringent planning requirements but are provided more time to attain the standard. Serious areas are required to attain the 1-hour standard by November 1 S, 1999 and. severe areas are required to attain by November 15, 2005 or November 15, 2007. The Washington area is classified as serious and its attainment date is November 15, 1999. 

Under section 182(cX2) and (d) of the CAA, serious·and severe areas were required to submit by November 1 S, 1994, demonstrations of.how they would attain the 1-hour standard ·and how they would achieve reductions in VOC emissions of 9 percent for each three-year period until the · attainment year (rate-of-progress or ROP). (In some cases, NOx emission reductions can be substituted for the required VOC emission reductions.) Today, in this proposed rule, EPA is proposing action on the attainment demonstration SIP submitted by District of Coll.imbia' s Department of Health (DoH), the Maryland Department of the Environment (MDE) and the Virginia Department of Environmental Quality (V ADEQ) for the Washington area. EPA will take action on the District's, Maryland's and Virginia's ROP plans for the Washington area in separate rulemaking actions. 

In general, an attainment demonstration SIP includes a modeling analysis component showing how the area will achieve the standard by its attainment date and the control measures necessary to· achieve those reduCtions. Another component of the attainment demonstration SIP is a motor vehicle emissions budget for transportation conformity purposes. Transportation conformity is a process for ensuring that States1 consider the effects of emissionS associated with new or improved federally-funded roadways on attainment of the standard. As described in section 176( c )(2XA), attainment demonstrations necessarily include the estimates of motor vehicle emissions that are consistent with attainment, which then act as a budget or ceiling for the purposes of deierm.ining whether transportation plans and proj~ conform to the attainment SIP: 

1 Under the CAA, the District of Columbia has the same attainment planning authorities and responsibilities as any other of the fifty States. 
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2 •. History and Time Frame for the State's Attainment Demonstration SIP 
Notwithstanding si~cant efforts by the States, in 1995 EPA recognized that many States in the 
eastern half of the United States· could not meet the November 1994 time frame for submitting an 
attainment demonstration SIP because emissions ofNOx and VOC in upwind States (and the 
ozone formed by these emissions) affected these nonattainment areas and the full impact of this 
effect had not yet been determined. This phenomenon is called ozone transport. 

On March 2, 1995, Mary D. Nichols, EPA's then Assistant Administrator for Air and Radiation, 
issued a memorandum to EPA's Regional Administrators acknOwledging the efforts made by 
States but noting the remaining difficulties in making attainment demonstration SIP submittals. 2 

Recognizing the problems created by ozone transport, the March 2, 1995 memorandum called for 
a collaborative process among the States in the eastern half of the country to evaluate and address 
transport of ozone and its precursors. This memorandum led to the formation of the Ozone 
Transport Assessment Group (OTAG)l and provided for the States to submit the attainment 
demonstration. SIPs based on the expected time frames for OTAG to complete its evaluation of 
ozone transport. 

In June 1997, OTAG concluded and provided EPA with recommendations regarding ozone 
transport. The OTAG generally concluded that transport of ozone and the precursor NOx is · 
significant and should be redlJCe!l regionally to enable State$ in the eastern half of the country to 
attain the ozone NAAQS. · · 

In recognition of the length of the OTAG process, in a December 29, 1997 memorandum, 
Richard Wilson, EPA's then Acting Assistant Administrator for Air and Radiation, provided 
until Apri11998 for States to submit the following elements of their attainment demonstration 
SIPs for serious and severe nonattainment areas: (1) evidence that the applicable control 
measures in subpart 2 of part D of title I of the CAA were adopted and implemented or were on 
an expeditious course to being adopted and implemented; (2) a list of measures needed to meet 
the remaining ROP emissions reduction requirement 8nd to reach attainment; (3) for severe areas 
only, a commitment to adopt and submit target calculations for post-1999 ROP and the control 
measures necessary for attainment and ROP plans through the·attainment year by the end of 
2000; ( 4) a commitment to implement the SIP control programs in a timely manner and to meet 
ROP emissions reductions and attainment; and (S) evidence of a public heaiing on the State 
submittal. (Memorandum, "Guidance for Implementing the 1-Hour Ozone and Pre-Existing PM 
10 NAAQS," issued December 29; 1997. A copy of this memoranduin may be found on EPA's 
web site at http://www.epa.gov/tto/oarpgltlpgm.html.) This submission is sometimes referred 

2 Memorandum, "Ozone Attainment Demonstrations," issued March 2, 1995. A copy of the 
memorandum may be found on EPA's web site at http://www.epa.gov/ttn/oarpgltl pgm.html. 

3 Letter from Mary A. Gade, Director, State of Illinois Environmental Protection Agency to 
Environmental Council of States (ECOS) Members, dated Apri113, 1995. 
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to as the Phase 2 submission. Motor vehicle emissions budgets can be established based on a 
colllDlitment tQ adopt the measures needed for attainment and identification of the measures 
needed. Thus, State submissions due in April1998 under the Wtlson policy should have 

~ :" . included a motor vehicle emiSsions budget 
: 

BUilding upon the OTAG recommendations and technical alialyses, in November 1997, EP'A · 
proposed action addreSsing the ozone transport problem. In its proposal, the EPA found that 
current SIPs in 22 States and the District of Columbia (23 jurisdictions) were insUfficient to 
provide 'for attainment and maintenance of the 1-hour standard because they did not regulate 
NOx emissions that significantly contribUte to ozone transport. 62 FR 60318 (Nov. 7, 1997). 
The EPA finalized that rule in September 1998, calling on the 23 jurisdictions to revise their SIPs 
to require NOx emissions reductions within the State to a level consistent with· a NOx emissions 
budget identified in the final rule. 63 FR 57356 (Oct. 27, 1998). This final rule is commonly 
referred to as the NOx SIP Call. 

3. Attainment Date Delays Due to Transport 
.· On July 16, 1998, EPA's then Acting Assistant Administrator, Richard Wtlson, issued a 

guidance memorandum intended to provide further relief to areas affected by ozone transport. 
Memorandum, "Extension of Attainment Dates for Downwind Transport Areas," issued July f6, 
1998. This memorandum is applicable to both moderate and serious ozone nonattainment areas. 
A copy of this policy may be found on EPA's web site at http://www.epa.gov/ttn/ 
oarpgltl pgm.html . The memorandum recognized that many moderate and serious areas are 
affected by tranSported pollution from either an upwind area in the same State with a higher 
classification and later attainment date, and/or from an upwind area in another State that is 
signifi~tly contributing to the downwind area's nonattainment problem. The policy recognized 
that some downwind areas may be unable to meet their own attainment dates, despite doing all 
that was required in their loCal area, because an upwind area may not have adopted and 
implemented all of the controls that would benefit the downwind area through control of· 
transported ozone before the downwind area's attainment date. Thus, the policy provided that 
upon a successful demonst:rit.tion that an upwind area has interfered with attainment and that the 
downwind area is adopting all measures required for its local area for attainment but for this 
interference, EPA may grant an extension of the downwind area's attainment date. Local area 
measures would inclUde all of the measures within the local modeling domain that were relied on 

· for purposes of the modeled attainment demonstration. Once an area receives an extension of its 
attainment date based on transport, the area ~uld no longer be subject to reclassification to a 
higher classification and subject to additional requirements for failure to attain by its original 
attainment date provided it was doing all that was necessary locally. The policy provides that the 
area must meet four criteria to receive an attainment date extension. In summary, the area must: 
(1) be identified as a downwind area affected by transport from either an upwind area in tlie same 
State with a later attainment date or an upwind area in another State that significantly contributes 
to downwind nonattainment; (2) submit an approvable attainment demonstration with any 
necessary, adopted local measures and with an attainment date • reflects when the upwind 
reductions will occur; (3) adopt all local measures required under the area's current classification 
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and any additional measures necessary to demonstrate attainment; and ( 4) provide that it will 

implement all adopted measures as expeditiously as practicable, but no later than the date by 

·which the upwind reductions needed for attainment will be achieyed. 

A request from the State of Maryland, the Commonwealth ofVirginia and the District of 

Columbia for· such an extension of the attainment date for the Washington nonattainment area 

and EPA's proposed response is discussed in this action. · 

n. B. What guidance and poHey has EPA issued? 

The documents and their location on EPA's web site are listed below; these documents will also 

be placed in the docket for this proposal acf:ion. 

Recent Documents: 
1. ~'GuidaUce for Improving Weight of Evidence Through Identification of Additional Emission 

Reductions, Not Modeled." U.S. 'Environmental Protection Agency~ Office of Air Quality 

Planning and Standards, Emissions, Monitoring,.and Analysis Division, Air Quality Modeling 

Group, Research Triangle Park, NC 27711. November 1999. Web site: 

http://www.epa.gov/ttn/scraml. 
2. "Serious and Severe Ozone Nonattainment Areas: Information on Emissions, Control 

Measures Adopted or Planned and Other Available Control Measures." Draft Report. November 

3, 1999. Ozone Policy and Strategies Group. U.S. EP~ Rzy, NC. Web site: 

www.epa.gov/ttnloarpg/t1main.html. 

3. Memorandum, "Guidance on Motor Vehicle Emissions Budgets in One-Hour Attainment 

Demonstrations," from Merrylin Zaw-Mon, Office of Mobile Sources, to Air Division Directors, 

Regions I-VI. November 3, 1999. Web site: http://www.epa.gov/omsltransp/traqconf.htm. 

4. Memorandum from Lydia Wegman and Merrylin Zaw-Mon to the Air Division Directors, 

Regions I-VI, "1-Hour Ozone Attainment Demonstrations and Tier 2/SuliUr/Sulfur Rulemaldng." 

November 8, 1999. Web site: http://www.epa.gov/oms/1ranspltraqconf.htm.. 

S. Draft Memorandum, "1-Hour Ozone NAAQS-Mid-Course Review Guidance." From John 

. Seitz, Director, Office of Air Quality ·Planning and Standards. Web site: 

http://www.epa.gov/~scraml. 

6. Memorandum, "Guidance to Clarify EPA's Policy on What Consti~ 'As Expeditiously as 

Practicable' for Purposes of Attaining the One-Hour Ozone Standard for Serious and Severe 

Ozone Nonattainment Areas." JohnS. Seitz, Director, Office of Air Quality Planning and 

Standards. November 1999. Web site: http://www.epa.gov/ttn/oarpWt1pgm.h~ 

Previous Documents: · 

1. U.S. EP ~ (1991), Guideline for Regulatory Application of the Urban Airshed Model, EPA-

450/4-91-013, (July 1991). Web site: http://www.epa.gov/ttn/scram/ (file name: "UAMREG"). 

2. U.S. EP~ (1996), Guidance on Use of Modeled Results to Demonstrate Attainment of the 

Ozone NAAQS, EPA-454/B-95-007, (June 1996). Web site: http://www.epa.gov/ttrJ/scram/ 

(file· name: "03TEST"). . 

3. Memorandum, "Ozone Attainment Demonstrations," from Mary D. Nichols, issued March 2, 

1995. Web site: http://www.epa.gov/ttn/oarpg/t1pgm.html. 

4. Memorandum, "Extension of Attainment Dates for Downwind Transport Areas," issued July · 
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16, 1998. Web site: http://www.epa.gov/ttn/oarpg/t1pgm.html. 
S. Decemper 29, 1997 Memorandum from Richard Wilson, Acting Assistant Administrator for Air and Radiation "Guidance for Implementing the 1-Hour Ozone and Pte-Existing PM10 NAAQS." Web site: http://www.epa.gov/ttnloarpg/t1 pgm.html 

II. c: What is the framework for approving the attainment demonstrations? In addition to the modeling analysis and weight-of-evidence support demonstrating attainment, the EPA has identified the following key elements which must be present in order for EPA to approve or conditionally approve the 1-hour attainment demonstration SIPs. These elements are listed below. Because the framework will be described in detail in the Notice of Proposed Rulemaking the framework will not be described in further detail here. 

1 •. CAA measures and measures retied on in the modeled attainment demonstration SIP­This includes adopted and submitted rules for all previously required CAA mandated ~easures for the specific area classification. This also includes measures that may not be required for the area classification but that the State relied on in the SIP submission for attainment or ROP. 
2. NOx reductions consistent with the modeBng demonstration 

3. Motor vehicle emissions budget- A·motor vehicle emisSions budget which can be determinat by EPA to be adequate for conformity purposes. 

4. Tier 2/Sulfur program benefits where needed to demonstrate attainment- Inclusion of reductions expected from EPA's Tier 2 tailpipe and low sulfur-in-fuel standards in the attaiinnent demonstration and the motor vehicle emissions budget. 

5. In certain areas additional measures to further reduce emissions to support the attainment test- Additional measures may be measures adopted regionally such as in the Ozone Transport Region (OTR), or locally (intrastate) in individual States. 

6. Mid-coune review~ An en(orceable commitment to conduct a mid-course review and evaluation based on air quality and emission trends. The mid-cour!e review would show whether the adopted cOntrol measures are sufficient to reach attainment by the area's ~ent date, or·that additional control measures are necessary. · 

Il. D. What are the areas covered under the Metropolitan Washington, D.C. attainment SIP? 

· The Metropolitan Washington area is designated as a serious ozone noilattainment area. The Clean Air Act set an attainment year of 1999 for both the Metropolitan Washington serious nonattainment area. 
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The Metropolitan Washington ozone nonattainment area consists of the following areas: 

The entire Di~ct of Columbia (see 40 CFR 81.309). 

The following counties m Maryland(see 40 CFR 81.321):. 

Calvert County 
Charles County 
Frederick County 
Montgomery County 

Prince George's County 

.And the following counties and cities in Virginia (see 40 CFR 81.347}: 

Alexandria City. 
Arlington County 
Fairfax City 
Fairfax County 
Falls Church City 
Loudoun County 
Manassas City 
Manassas Park City 

Prince William County 

Stafford County 

D. E. When did the District of Columbia, Maryland, and Virginia Submit the Attainment 

Demonstration? 

Table U. Dates of Attainment Demonstration Submittal 

State 

Description of Maeyland Virginia The District of 

Submittal 
COlumbia 

Phase I Submittal December 24, 1997 December 17, 1997 November 3, 1997 

Phase II Submittal Apri124, 19.98 Apri129, 1998 Apri124, 1998 

Supplemental Phase ll August 17, 1998 August 18, 1998 October 27, 1991 

Attainment Date September 20, 1999 July 16, 1999 September3, 1999 

Extension Request 
. 

The States submitted the Phase I attainment plans under the~ 2, 1995 policy in the fall of 

1997.· The States submitted the Phase II plans in April1998 with a suppplemental submittal later 
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that year. The States requested attainment date extension under the July 16, 1998 transport pQlicy during 1999 • 

. 
The District ofCqlumbia's, Maryland's, and Virginia's attainment SIP for the Metropolitan Washington serious nonattainment area relies on a combination of local, regional and federal measures adopted by the State and federal government since passage of the 1990 amendments to 
the Clean Air Act 

· 
ll.F. What is the Adoption Status of the Measures modeled in the Attainment SIP? The tables in section m.F below provide the status of each control measure modeled by the District of Columbia Department of Health's Environmental Health Administration, the Maryland Department of Environment and the Virginia Departnient of Environmental Quality in the attainment SIP. The tables show the state adoption date of the measure, the implementation ·and/or compliance date of the measure and the approval status of the measure. EPA has previously analyzed the District of Columbia's, Maryland's, and Virginia's control measure . strategies for effectiveness; enforceability and approvability. More information on the . appropriateness of the District of Columbia's, Maryland's, and Virginia's strategies can be found in the individual rulemaking dockets associated with EPA's SIP approvals of the underlying regulations and. other SIP planning documents such as the rate-of-progress plans for the Metropolitan Washington nonattainment area. 

ID. Loeal Modeling 

m.A. Deseription of Models 

The Clean Air Act Amendments of 1990 require that serious areas and above perform photochemical grid modeling to help determine the emission reductions of volatile organic com}X>unds (VOC) and nitrogen oxides (NOx) necessary to achieve the attainment of the 1-hour ·ozone standard. Mmyland, Virginia and the District of Columbia fulfilled this requirement through the Virginia Department of Environmental Quality's (V ADEQ) application of the Urban Airshed Model, Version4 (UAM-IV) for the National Capital area and through the use ofthe modeling results from the Ozone Transport Assessment Group (OTAG) application of the Urban Airshed Model, Versions (UAM-V). 

The UAM-IV, UAM-V models are suitable for evaluating the air quality effects of emission control scenarios because they account for the spacial and temporal variations in emissions and emission reactivity. ·This is achieved by using the model to replicate an historical ozone episode through the use of observed meteorological data, emissions data and air quality data for the · selected episode days. The results of this base case analysis are then evaluated to determine the adequacy of the performance of the model. Once the model results have been evaluated and determined to perform within prescribed levels, the same base year meteorological inputs for 
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each episode are combined with attainment year projected emission inventories to simulate the 

benefits ~f various emission control scenarios in bringing an area into. attainment. 

The UAM-IV model, used in the modeling demonstration for the National Capital area, is the 

regulatory version approved by the EPA. UAM-IV incorporates the Carbon-Bond IV (CB-IV) 

chemical mechanism. The UAM-V model used by OTAG is an updated version (Version 1.24). 

It incorporates the CB-IV chemical mechanism with updated isoprene and radical-radical 

reactions. Features of the UAM-V modeling system include variable vertical grid structure, two-· 

way nested grid, plume-in grid treatment, etc .. A detailed description of the UAM-V modeling 

system is provided in the user's guide. 

WJI. Episodes 

· V ADEQ focused on two episodes (July 15-16, 1991 and July 18-20, 1991) in their attainment 

year modeling demonstration. These episodes correspond to episodes selected for analysis by 

OTAG and represent one of the most frequently occurring weather patterns conducive to high 

ozone in the Philadelphia area. A description of the modeled episodes follow. 

July 15-16, 1991 

• Surface ozone concentrations indicated a large area of high ozone concentrations across 

the Northeast regions. 

• Synoptic weather conditions showed a large area of high pressure building over the 

central plains gradually moving east so that much of eastern United States was covered by 

high pressure for six to seven days. On July 16* the High pressure system wss centered 

over Pennsylvania. Temperatures exceeded 90 degrees Fahrenheit for several days in the 

Midwest, Northeast and Southeast regions. These conditions allowed pollutant 

concentrations to build up to high levels. 

• Synoptic weather conditions suggested some interstate transport but minimal 

interregional transport. 

July 18-20, 1991 

• Surface ozone concentrations indicated a large area of high ozone concentrations across 

the Midwest and Northeast regions. 

• Synoptic weather Conditions showed a large area of high pressure building over the 

centtal plains and moving gradually east so that much of eastern Uni~ states was 

covered by high pressure for several days. Temperatures exceeded 90°F for~ days 

in the Midwest and Northeast regions. These conditions allowed pollutant concentrations 

. to build up to high levels. · 
· 
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• Progression of high ozone concentrations and synoptic weather conditions suggested 
interstate and interregional transport. 

III.C. Model Setup' 

.The origin of the initial grid in the Baltimore/Washington D.C. modeling domain is 250 
kilometers (Ian) east and 4,235 km north, in UTM zone 18, near the Virginia town of Richards 
Shop. The domain's northward extent is 250 km north and its eastward extent is 200 km east of 
the origin. Each grid cell in the domain is a 5 km x 5 km square. The domain includes all 

·. nonattainment counties as well as many surrounding attainment counties and includes all or 
portions of Pennsylvania, Delaware, Virginia and the District of Columbia. The effectiveness 
of National Capital area control strategieS were evaluated in a subdom.ain of the larger Baltimore 
/Washington domain that has the same origin as the larger domain with dimensions ·of 32 x 23 
cells. Figure m.C-1 is a map of the Baltimore/Washington modeling domain. · 
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Figure m.C-1 Baltimore/Washington Modeling Domain 

UAM-IV was run using five vertical layers with three layers above the morning mixing height 

(diffusion break in UAM). Additionally, the top of the modeling domain (region top in UAM) 

was specified above the mixing height by at least the depth of one upper layer cell. This was 

accomplished by setting the region top value equal to the maximum mixing depth plus the 

minimum depth of the upper layer cells. 
· 

Initial and boundary conditions were derived from OTAG modeling results from episodes 

corresponding to the local episodes chosen. OTAG Run I was used to develop attainment year 

boun~ conditions for the corresponding local episode because Run S boundary conditions 

were not available when V ADEQ performed their future year modeling.· Run 5 emissions most 

closely represent the the emission budgets in the NOx SIP call final rule. A comparison was 

made between ozone concentrations predicted by Run I and Run 5 . Attachment 4 of this TSD 

contains plots containing peak ozone concentrations for July 20, 1991 for Run I and Run 5. ·July 

20, ~991 iStheprimaryepisodedayfortheJuly 18-20,1991 episode. Thepeakconcentration 

plots from Run I and Run 5 are virtually indistinguishable, which suggests that the boundary 
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conditions produced by each of these runs are very similar. The meteorological fields were 
primarily developed through application of the Diagnostic Wind Model (DWM) developed by 

·system Application International (SAl) as part of the UAM-IV rnodeling system. 

ID.D. Base Year Emissions 

Base year emissions were provided by the individual states covered by the modeling 
domain. In cases where a state did not have the appropriate inventory information, V ADEQ 
relied heavily on the emissions inventories developed in the OTAG process. V ADBQ performed 
extensive quality assurance checks on the einissions data to ensure consistency and accuracy of 
these data from one state to another. EPS 2.0 and BMS-95 were used to gri4 and speciate state 
provided emission inventories. · 

ID.E. Model Performance 

In general, the UAM-IV modeling ·does an adequate job representing the distribution of ozone 
concentrations in the area. However, the local modeling for the D.C. area.over-predicts ozone. 
concentrations. The local 1991 base case modeling predicts peak concentrations in the D.C. area 
of 167-198 ppb while ozone monitors in the same area during the same time period show peak 
concentrations ranging from 132 ppb to 178 ppb. This indicates that the model is over-predicting 
the actual ozone concentrations by an average of 19% for the July 15-16, 1991 and July 19-20 
episodes. The degree to which the peak predicted values exceed the measured values in the same 
general vicinity, indicates that the model is systematically over-predicting while a4equately 
representing the spacial distribution of ozone. The base case model performance for both of the 
July 1991 episode show good alignment of the modeled ozone plume in comparison to mo~tored 
ozone values. Model predicted peak concentrations and monitored peak concentrations are 
generally paired in space. This suggests that the peak concentration over-prediction is most 
likely real and not due to model-predicted peaks in an unmonitored area that may be truly 
experiencing high ozone concentrations. Model performance statistics are within the ranges 
deemed acceptable by EPA (see Tables 3-4 and 3-6 on pages 3-12 and 3-ZO of the wwm;ngton 
D.C. are submittal entitled Modifieations to the State Implementation Plan Revision, Phase U 
Attainment Plan for the Washington DC-MD-VA Area, February 4, 1999) m.F. Attainmeat Year Modeled Emissions aad Control Measures 

Attainment year emission inventories were developed through the use of Bureau Economic 
Analysis (BEA) growth factors for area source (VOC & NOx) and point source (VOC) growth. 
'EGAS growth factors were used for off-road mobile source (YOC & NOx) and point source 
(NOx) emission projections. The on-road mobile emissions were projected by transportation 
modeling techniques using Mobile Sa. BPS-2 was used to grid and speciate emissions for the · 
July 1988 and the July 1991 episodes respectively. Column three of Table m.F-1 represents the 
percentage reduction in emissions from the 1990 levels expected in the National Capital · 
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interstate nonattainment area. The ·percentage reduction takes into account growth as well as 

emission reductions from measures adopted since 1990. 

T.able ID.F-1 -National Capital Area Emissions (tons/day} 

.. ··. 

PoUiltallt':·· 

Nn.;. . : .. 
V&··· 

voc··.··. :··:.· 
729 

528 

:.: .. ~--R~&~~oia,~::,t,~f,.. . 
.. ::·· .... ·, ·····:.·.::'·:::::,,·.::···.:-:-. 

538 26 

360 32 

Tables m.F-2a through F-2c below prpvide the status of each control measure identified by 

the District of Columbia, Maryland and Virginia in the DC-MD-V A Phase II Plan. 
. . 

These tables show the state adoption date of the measure, the implementation and/or compliance 

date of the measure and the approval status of the measure. EPA has previously analyzed the 

control measure strategies presented in the DC-MD-V A plan for effectiveness, enforceability and 

approvability. More information on each jurisdictions strategies can be found in the individ~ 

ndemaking dockets associated with EPA's SIP approvals of the underlying regulations and other 

SIP planning documents such as the rate-of-progress p~ for the National Capital 

nonattainment area. 

Table ill.F-2d below shows the adoption and approval status of other Clean Air Act requirements 

applicable in the Washington area. 
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Enbaaeed Iaspectlon & 

MaiDteaaace 

Federal Motor Vehicle Coatrol 

program (Tier I) 

Federal Motor Veldele Control 

program (Tier 0) 

Refo~alated Gasoliae (Phase 

1)' 

Federal Noa-road Heavy Duty 

diesel eagiae ataadards 

Federal Small GaaoliDe Eagiae 

staDdards 

m~ , .. ~ ~-··q..;t;•·;r.c;l~-~~ o;~
 •• ;ii;;;;J; tho t~B9Qr ttm"e 

i::'::~~cqt P.J.~ for d.'.J ~M~-W~t
 NQ.I~''"''-•' ~ . 

state yes October 1997 I FuU approval Juno 11, 1999, 64 FR 

31498 

federal yes beginnillg MY' 1994 I federal rule (40 CFR 86) 

J federal fyes I pre-1990 I federal rule (40 CFR 86) 

state yes Jaauary 1995 Approved Opt-in to federal.prograea 

opt-in 
(40 CFR 80 subpart D) 

federal yes begbmiDg MY 199fi federal rule (40 CFR 89 subpart A) 

I federal ly~ I boglml~Dg MY 1996 I federal rule (40 CFR 90 subpart A) 

I 5.8 12.6 

I 1.3 12.3 

I N.Q. I N.Q. 

lu' I o.o 

I o.o I 0.4 

I o., I (-&.1) 

4 The reductions are relative to the "1999 uncontrolled emissions" which is a projection of emissions in 1999 that reflect the 

. implementation of no new controls measures after 1990. The effects of measures in place before 1990-are reflected in this 1999 

"uncontrolled" projection. 

'Model Year (MY) 

6 Reduction bebefits are beyond those achieved by federal Phase 2 Reid VaJX>r Pressure requirements that took effect in 1992. 

7 1ncludes benefits in on-ro~ and non-road vehicles, and refueling benefits. 
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NOsRACf 
I state I yes I May 1995 I proposed eoaditloaal limited approval I 11.1 

February 25, 1999.(64 FR 9272) 

Stage U Vapor Recovery lc 
1985 

SIP approval peudiDg- Dired FiDal I o.o Rule 64 FR 57777, Oetober 27, 1999 

Ou-roard Refueliag Vapor federal yes MY1998 
Recovery (ORVR) 

federal rule (40 CFR 86) 
Architectural lc ladastrial federal yes September 1999 federal rule (40 CFR 59 subpart D) I 1.6 

maiateaaaee eoatiags 
Coasumer lc eommerdal 1 federal I yes I December 11, 1998 I federal rule (40 CFR 59 subpart C) I 0.6 

products 

Autobody refinisblag federal yes Jaaua.-y 11, 1999 federal rule (40 CFR 59 subpart B) 10.5 

Surface CleaaiDw'degreaslag state . yes Mayl,l999 SIP approval pendlag- Direct FiDal I 0.1 Rule 64 FR 57777, October 27, 1999 

Graphic Arts Controls state yes Mayl,l999 SIP approval pendiDg- Direct FiDal I o.6 

(Uthographie Prlatlag) 

Rule 64 FR 57777, Oetober 27, 1999 

Additional NOs Control Beyoad state DO 
Not submitted. 

I 11.8 

RACI'/OTC NOs MOU Phase l 
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EDiulDced luspeetion & I state I yes I Oetober1997 I Direct final Rulemaldng- FuU 122.7 116.6 

Malateaaace 

approval- 64 FR 58340, October 29, 

1999 

Federal Motor Vebfde Control 1 federal I Yes I begiDoiDg MY 1994 I federal rule (40 CFR 86) I 5.2 1·15.7 

program (Tier I) 

Federal Motor Vehlele Control I federal I yes I pre-1990 I federal rule (40 CFR 86) I N.Q. I N.Q. 

program (Tier 0) · 

Reformulated Gasoline (Phase state yes Jaauary 1995 Approved Opt-in to federal program 19.3' I o.o 

1)' 
opt-In 

(40 CFR 80 subpart D) 

Transportation Control !state yes July 1993 Adopted- Part ofPost-1996 plan. I 0.1 10.2 

Measures (TCM) 

Federal Noa--road ~vy Duty I federai I yes I beglqnlnc MY 1996 I federal rule (40 CFR 89 subpart A) I I 3.7 

diesel engine standards 

Federal Small Gasoline Engine ·I federal I yes I beglnninc MY 1996 I federal rule (40 CFR 90 subpart A) I~ I c..a4) 

standards 

1 Reduction benefits are beyond those achieved by federal Phase 2 Reid Vapor~ requirements that took effect in 1992. 

9 Includes benefits in on-road and non-road vehicles, ~d refueling benefits. 
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- ~·· • I1IIIJ 111=1~~~{~\;: NOxRACl' 
state yes May1995 eonditioaal Umited approval proposed February 18, 1999 (64 FR 8034) 

Stage U Vapor Recovery A state yes January 1993 SIP approved 6/9/94 59 FR 29730 
On-board RefneUD.c v..-r federal yes MYl998 Promnlpted at 40 CFR 86 

Recovery (OR.VR) 

Stage I Vapor Recovery state yes AprU 26, 1993 . SIP approved January 6, 1995, 60 FR 

Ellbaneement 

2018. 
Commerdal Bakery Ovens state yes July3,1995 SIP approved October 15, 1997(62 FR 53544) Expanded State Point Source state yes yes 

Regulations to 25 JQDSiyear 
Screen Printing state yes JuaeS.lftS SIP approved October 15, 1997 (62 FR 53544) Arcbiteetural A indnstrlal federal yes September 1999 federal rule (40 CFR 59 subpart D) 

mainteaanCJ coatiags 
Consumer A commerdal federal yes Deeomber U, 1998 federal nale (40 CFR 59 subpart C) 

prod acts 

Autobody refiaisbinl ... ., yes Ju)y 1,1995 SIP approved Aqust 4, 1997 (62 FR 41853) 

• 10 State only provided aggregate reduction benefits for both programs. 
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, •• , 
67.9 . 

.. , .. 

o.s 

N.Q. 

N.Q. 

6.6 . 

2.2 

3.2 



l"~f~1~}~~~:1y .. '::~_~,;5i,,~5;;
-~~~~"-~=:c::·· 

:~¥Sf~~~~~t:=~r~,·
l:rr:rr=~l~~;~ 

~ --~ ·:: ;,- -.-

~=~~~!~. 

Surface OeaalagldegreasJaa I state jyes Juae5,1995 SIP approved August 4, 1997 (62 FR l1.l 

41853) -
Graphic Aa1s Controls I state Jyes January 1, 1992 SIP approved September l, 1997 (6l FR I 1.0 

(Utbographic Priatiag) 

46l99) 

Mwaleipal Laadftlls I state I Yes 
State §U1(d) plan approved. 1.l 

proposed approvallll6/99 (64 FR 39061 68.l 

SIP approved January 31, 1997, 6l FR 3.6 0.8 

OTC NOs MOU Pbase l ,- I yeo 

Open Bummc Baa state yes 

May 1999 

May1995 
8380. 
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EnJulueed las~oa A state yes October 1997 SIP approved September 1, 1999 ( 64 124.0 115.3 

Maintenance 

FR47670) 
Federal Motor Vebiele Coatrol federal yes Jue1991 federal rule (40 CFR 86) 15.3 111.1 

program (Tier I) 

Federal Moto.: Vehicle Coutrol I federal I yes I pre-1990 I federal rule (40 CFR 86) I N.Q. I N.Q. 

program (Tier 0) 

I 

Refo~ulated Gasoline (Pbase state yes January 1995 Approved Opt-ia to federal program lt.su I o 

1)" 
opt-ia 

(40 c~ 80 subpart D) 
Traasportation Coatrol 1 state I yes 1 July 1993 I Adopted- Part ofPost-1996 plan. I 0.1 IO.l 

Measures (TCM) 

Federal Non--road Gasoline I federal ·1 yes I begianiag MY 1996 I federal rule (40 CFR 89 subpart A) 16.8 I (-0.5) 

EnP;te standards 

Federal Non-road Heavy Duty l·federal Jy.es I beginaing MY 1996 I federal rule (40 CFR 90 subpart A) I o 13.2 ·. 

diesel eagiae standards 

SIP c:ondltlow limited approval I o · lll.O 28, 1999 (64 FR 12789) 

u Reduction benefits are be~ond those achieved by federal Phase 2 Reid Vapor·Pressure requirements that took effect in 1992. 

12 Includes benefits in on-road and non-road vehicles, and refueling benefits. 
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·.·,·;··· ':f-.blt m F .. lf;"' Q)Qtm~aweaJU. ofVlrgiai.J C•atrol ~-u'"" Ia the l.,.lf9tJr ~IJe 

, . · ·· ·, .. :·. ·, ...... e~tP~ for .. , ~m~·w.auu
atcm Noua«ammMt Aff3 ·· 

··::·· .:· ..... :· .... ·::::·~·'.--.--.~~-~·~~,:~·;;·~:~:::··~.~:·::.'1:7·t;;
7;'·n· .. · .... · <,...... .. . . ... . , r· ... . . . .. 

. ·. · eq~~-- :.·: :··.:.;:-_ .. . _...... 44\lP.~ .... ,.,.;. ... .., ·· . ·· · · · . Appro,...~ ~*'=~• 

. ···'· . . . . . . . .. ···.: ·- . . .. . ... . '• .. 

Non-CI'G RACf to SO tpy I state I yes 1 Mayt995 I SIP Approved March 11, 1997 (61 FR 

11331) 

Expanded State Point Source state yes . May1995 SIP Approved Marth 11, 1997 (61 FR 

Regulations to 15 tons/year 

11331) 

.. 
Stage U Vapor Recovery & state yes January 1993 SIP approved 59 FR 31353, June 13, 

1994 

On-roanl Refueling Vapor federal yes MY 1998 

Reeovery (ORVR) 

Promulgated at 40 CFR 86 

AIM Surfaee Coatings federal yes September 1999 federal nde (40 CFR 5~ subpa~ D) 

Consumer & commercial federal yes December 11, 1998 federal rule (40 CFR 59 subpart C) 

products 

Autobody refiaisbing federal yes Jaauary 11,1999 federal rule (40 CFR 59 subpart B) 

Surfaee CleaDJqll)egreasing state yes June 1995 SIP approval peading- Direct Filial 

Rule 64 FR 5~ November 3, 1999 

Munldpal Laadfills state yes December 1995 Federal rule November 8, 1999, 64 FR 

60689 

Opea Buraing Baa state yes May1995 SIP Approved Mareh ll, 1997 (61 FR 

11334) 

Stage I Vapor Reeovei'YI I state I yes I 
I SIP Approved Juae 13, 1994 

13 State only provided aggregate reduction benefits for both programs. 
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state y~ May1995 
SIP approved Mareh 12, 1997 (62 FR 11334) TABLE ULF-ld- OTHER CLEAN AIR OZONE SIP REQUIREMENTS APPLICABLE IN THE WASHINGTON 

NONATTAINMENT AREA Type of Included in Local 
Name of Control Measure Measure Modeling Approval Status 
Clean Fuel Fleets (CFF) or CAASIP No 

NLEV SIP submitted as a CFF substitute-

substitute 
Reqdlremeat 

Marylaad & Vlrglaia . CFF SIP approval peadlag- the District 

Natloaal Low Emissioa State opt-ia No 
Federal program promulgated at 40 CFR 86 

Vehlde (NLEV) 

subpart R. State opt-in SIP approval peadlag-Marylaad & Vlrglaia the District will submit by 2/15/lOOO. 

New Souree Review CAASIP N/A 
Vlrgiaia: Final approval published September 21, 

Requlremeat . 
1999: 
The District FiaaJ approval published July 31, 
.,. 
Marylaad -Proposed approval published May 25, 
1994. 

Base Year Emissloas CAASIP NIA1 

Marylaad, Virginia & the District: SIP approved 

Inventory 
Requlremeat 

see 63 FR 36864, July 8, 1998. 

15% VOC Reductifm Plaa CAASIP Yes" 
SIP approved - th' DJstrlet set 64 FR 4262,, 

Requlremeat 
August 5, 1999. · SIP approval peading- Marylaad & Vlrglaia 

,.~ rate of proaress plaa CAASIP Yes" 
SIP approval peadlag- Marylaad, VJrglaia & the 

Requlremeat 
District 

Emissloas Statemeats CAASIP N/A 
SIP approved .. Marylaad, Virginia & the District 

Requlremeat 
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Photoehemieal Assessment CAA NIA Maryland, Virginia & the District: SIP approval 

Monitoring System (P AMS) Requirement published September 11, 1995. · 

1 Does not produce emission reductions. 

" 2 The measures used to demonstrate rate of progress were modeled. . 

Federal Controls on Larp I federal 111/12198 11999 I Promulgated see 63 IO 1'4.2 . 

Municlapl W~te Combustors in FR63191 

VA 

NLEV in VA and MD !state I yes I beafaninl MY 1999 I SIPs submitted 3M, I 1.9 · 11.8 I** I** 

approval pending 

Marine Enaine Stflndarda federal yes beainnJn1 MY 1998 I federal rule I o I o I** I** 

Railroad Enatne Standards federal yes 2- federal rule . I o I o I** I** 

BeayY Duty Diesel Enatnes (On- federal yes beglaolna MY 2004 fideral rule 10197 · I o I o I** I** 

road) '--' 
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·l~~-::;!;~4~:-:::=~~~=&::::::.!t~~;~;; .··: 

;:rfJJ~~aV~IJil:::ri~' , 1;::;~, ':·=~·· .. -··-···.·····:·.·······.··.·~r-

Reformulated Gasollat -
Phasel 

NLEV in MD, VA 

TlerlFMVCf 

state 

state 

federal 

yes J January 1, lOOO. 

yes- MD, I begbaning MY 1999, 
VA eading MYl003 

peading beginniag MY l004lf 
promulgated by 
1l/31/1999 

Approved Opt-in to I 0 
federal program (40 
~ 80 subpart D) 

peoding 11.9* 

federal promulgation I 0 
pending 

· ·=:.r: .. ~::·r~·::: 
0 ** .. ·. 
1.8* •• ** 

0 0.86*** 6.8*** 

* Area-Wide beaeftts from "RevJsed State Implementation P,_. (SIP) Revision, Plaase I Attainment Plan" which was submitted by tbe DJstriet, 
Maryland and Virginia on May l5, 1999, May lO, 1999 and May l5, 1999, respeetlvely. This plan revJsed tbe 1999 emlssloll reduction estimates for tbe 
post•1996 rate-of-progress plan; tbe revJsed estimates Included NLEV. **Credit from tbls measure was assumed In tbe regional modeUng conducted for tbe NO:a: SIP CalL Actual emission reductions are presently being 
calculated. 

· 
***From Memorandum, "1-Hour Ozone Attainment Demonstrations and Tier l/Sulfur Rulemaklng" from Lydia Wegman, Offaee of Air Quality 
Planning and Standards and Merrylln Zaw-Mon, Offiee ofMobDe Sources to tbe Air Division Directors, Reafons I-VI, Issued November 8, 1999. A 
copy oftbis memorandum may be found Otl EPA's web site at bttp:/lwww.epa.gov/Ual~rpaltlppt.btml 
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Inside the Baltimore-Washington modeling domain, the States modeled only the measures 

indicated in Table ill.F-2a through m.F-2c. These measures comprised the post-1996 rate-of­

progress plan plus an additional level of control beyond RACT (the OTC NOX MOU Phase 2) at 

large stationary sources ofNOx in the District's and Maryland's portion of the Washington area. 

Th~8e are the measures listed in Tables ill.F-2a through m.F-2c. The States did not model EPA's 

NOx SIP call within the domain but assumed boundary conditions consistent with EPA's NOx 

SIP call. 

The post-1996 plan provided for emissions levels of359.7 tons per day (TPD ortpd) ofVOC and 

608.3 TPD ofNOx. The attainment modeling included a further 6~.2 and 1.8 TPD ofNOx 

reduction from major stationary sources in Maryland's and the District's. portions of the area. 

This results in a modeled NOx inventory for the nonattainment area of 538.3 TPD NOx. 

Maryland, Virginia and the District have submitted all CAA mandated measures, though many 

but not all of these measures have been approved to date. EPA is proposing approval of the 

· attainment demonstrations for the Washington area contiiJ.gent upon issuance of a SIP approval 

. of all CAA required measures and other attainment measures before final approval is issued for 

· the attainment demonstration. 

The District has not submitted an adopted rule for the 1.8 TPD ofNOx reduction from major 

stationary sources ofNOx reduction beyond RACT. However, Maryland and Virginia have 

submitted SIP revisions for an opt-in to the NLEV program. NLEV was not included in the 

local modeling. Maryland and Virginia have quantified that this measure will proVide 1.8 TPD 

ofNOx (plus 1.9 TPD ofVOC) reductions in the Washington area by 1999 in their Post-1996 

plans submitted on May 20 and May 25,1999, respectively. Refer to dockets MD094 and 

VA100. Collectively, the three Washington area States have provided adopted rules for all the 

reductions modeled in the attainment demonstration. EPA believes it is reasonable· to·propose to 

approve the attainment demonstrations and attainment date extension requests for the . 

Washington area provided that the States adopt and submit sufficient measures to demonstrate 

that 2005 emissions will be less than or equal to the 1999 control strategy levels. Howwever, to 

be consistent with EPA's framework, the District must adopt and submit this measure before 

EPA can approve the attainment demonstration.· 

. The Virginia attainment demonstration included a commitment to 23.0 TPD ofNOx reductions 

beyond RACT and beyond that contained in the local modeling. The schedule for 

implementation for this measure provided in Commonwealth's attainment demonstration SIP is 

is past(1998) (refer to section 8.2, page 8-10 of the plan), and thus, EPA cannot propose 

approval of this commitment as part of this action. However, because this measure was not 

included in the local r:nodeling, under the framework for approval discussed, EPA believes that 

the lack of an adopted rule for this measure does not preclude proposing approval of the Virginia 

and other State's attainment demonstrations for the Washington area. EPA is proposing to 

approve the attainment demonstrations and attainment date extension requests for the 

Washington area provided that: Virginia can demonstrate that this nlle is not required to 
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demonstrate that 2005 emissions will be less than or equal to the 1999 control strategy levels (a demonstration that the role is not required must accompany an adequate conformity budget), or, Virginia must submit a revised commitment and adopted rule bi time to allow EPA to determine the 90nformity bduget adequate and approve the attainment demonstration, respectively. 

ID.G. Attainment Year Modeling 

Due to time constraints and resource limitations, attainment year modeling was performed for two episodes, July 15-16,1991 and July 18-20,1991. EPAmodelingguidance~thata . least three episodes should be modeled from at least two meteorological regimes conducive to high ozone concentrations. The two episodes modeled in the D.C~ area.represent very severe ozone events with meteorological ozone forming potential rankings ofless than 80 out of all days over the last fifty years (Cox and Chu 1996). The Cox and Chu analysis ranked all summer days over the past fifty years according to their meteorological ozone forming potential. The most . severe day would receive a ranking of one. Given the severity of these episodes, they are likely to be the controlling episodes in the National Capital area in the determination of emission · reductions needed for attainment These episodes also represent the meteorological regime most frequently responsible for elevated ozone concentrations in the Washington D.C. area(~ section U:B. Episodes) .• 

The attainment year modeling was performed with UAM-IV and adhered to the requirements outlined in the document entitled, GuideUne for the Regulatory AppUeation of the Urban Airshed Model, EPA-450/4-91-013: This modeling included 1999 controlled emissions reflective of the emission reductions presented in Section m.F. of this TSD. OTAG Run l boundary conditions were used in the modeling along with wind fields that were developed through application of the Diagnostic W"md Model (DWM). 

For the July 15-16, 1991 and July 18-20, 1991 episodes, modeled peak ozone concentrations are reduce by an average of approximately 22 ppb once controls in the Phase n plan are applied. The modeling results from July 15 ~d July 18 are model ramp-up days and were not used to calculate average ozone reduction. When the average modeled ozone reduction is applied to the peak measured concentration for July 16 (137 ppb) and July 19 (132 ppb), the resulting. concentrations are 115 ppb and 110 ppb respectively. This would indicate attainment for these days. However, when the modeled ozone reduction is applied to the peak monitored level on· July 20 (178 ppb), the resulting concentration is 156 ppb. Because the Cox-Chu ozone forming potential rank (Cox-Chu 1996) is very high for July 20, 1991 (13th most severe day out of approximately the last 50 years with an average reoccurrence of once every 4-5 years) this type of day is not likely to occur often enough to be a major causative factor for nonattainment, especially since the emission controls modeled in this plan should eliminate ozone exceedances for all but the most meteorologically severe days. 
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Following the screening test defined in the proposed Guidance 8-hour ozone 

modeling guidance entitled Draft Guidance on the Use of Models and Other Analyses in 

Attainment Demonstrations for the 8-Hour Ozone NAAQS, May 1999 the local modeling 

results presented table below are used to calculate a "relative reduction factor" (RRF) and project 

a domain wide "future design value"·. The episodes modeled were July 15-16, 1991 & July 18-

20, 1991 and the 1989-1991 observed air quality design value is 134 ppb. July 15 and 18, 1991 

were excluded from the analysis because these days were ramp-up days for each episode. 

Domain maxima concentrations with predicted peak allowed based on 44 year rankings 

(ppb) along with percent change in predicted peak for all days modeJed : 

Day Observed Base Case Control Peak Allowed 
Predicted I 999Predicted (Ranking) 

(%change) 

July 16, 1991 137 167 150(10%) 130 (32) ' 

July 19, 1991 132 168 139 (17%) 124 (>100) 

July 20, 1991 178 198 178 (100A.) 137 (13) 

Totals: 533 467 (37%) 

Averages: 177 155 (12%) 

RRF=Avg. Future/Avg. Current=155/177=.88 

Future design value= (Current design value for 89-91) • RRF = 136ppb * .88 = 119 ppb 

The result of the local mode~ screening test is an area-wide design value that has been 

reduced to 119 ppb due to the application of the emission control measures contained·in the DC­

MD-V A plan. This result, along with local-scale modeling for both 1991 episocb that.shows 

adjusted peak monitored levels below 124 ppb for two out of three primary episode days, 

warrants the examination of the weight-of-evidence (WOE) aiguments presented in the following 

section of the TSD. The WOE arguments provide additional evidence that attainment of the 

o:ione standard is likely for the National Capital interstate ozone nonattainment area. 

H. Attainment Delay due to Transport 

Boundary condition sensitivity modeling was performed for the Washington area using OTAO 

Base 1 C and Run I boundary conditions. OTAG Base 1 C boundary conditions reflect the 
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boundary conditions that will result. from the implementation of all Clean Air Act mandated controls. OTAG Run I boundary conditions closely approximate the boundary conditions that ~ result from: the additional emission reductions anticipated from the NOX: SIP call. The Washington area model runs with OTAO Base 1 C boundary conditions were compared to the runs with OTAO Rwi I boundary conditions. The model run with OTAG Run I boundary conditions show a S tO 10 ppb reduction in peak ozone concentrations in areas with modeled peak concentrations above 124 ppb. 

A S to 10 ppb increase in ozone concentrations would increase projected design values based upon local modeling over 124 ppb and would increase future predicted exceedances well beyond the range consistent with attainment The Washington area is only able to demonstrate '. attainment of the 1-hour ozo~ standard by including in their analysis the reduction of ozone and ozone precursor transport that will result from regional NOx controls. 

·The local modeling for the Washington area showed that emission levels in Baltimore affect peak ozone concentrations in the Washington area on July 19, 1991, and July 16, 1991, two .of three most severe episode days modeled. These changes are discussed regarding model runs S4A2b and SSA2b on pages 25 to 29 in the appendices of the submittals. The·two model runs investigated the effects on ozone in the Washington portion of the Baltimore-Washington domain when additional-reductions beyond the 1999 base case were implemented in the Baltimore .. nonattainment area portion of the domain. The Baltimore -area has an attainment date of2005 and is required to achieve additional reductions beyond the 1999 base case. The Washington area has ·been identified as a downwind area affected by transport from upwind areas in other States that significantly contribute to nonattainment in the Washington area and, in the case of Maryland's portion of the Washington area, from upwind area, Baltimore, in the same State with a later attainment date of200S. 

IV. Weight of Evidence 

A weight of evidence determination is a diverse set of technical analyses performed to assess the confidence one has in the modeled results and to help assess the adequacy of a proposed strategy when the outcome oflocal scale modeling is close to attainment 

IV .A. Using Ambient Data and NOx SIP CaD Modeling to Evaluate Attabmient 

In July of 1998, EPA recommended the use of a methodology that uses the results from modeling performed to support EPA's NOx SIP Call Supplemental Notice of Proposed Rulemaldng (SNPR)1~. This methodology uses the SNPR modeling results in a manner that better replicates the monitored attainment test. The monitored attainment test requires that the 

14 Federal RegisterNol. 63, No. 90/Monday May 11, 1998/Proposed Rules Web Document: http://www.access.gpo.goy/su docs/aces/aces140.html , Search federal register "SNPR" 

31 



design value recorded at each monitor in the nonattainment area be· less than 125 ppb. The 
design value is· the fourth highest 1-hour average measured ozone concentration over a period of 
three years. · 

·The SNPR modeling was used by EPA to estimate the amount of ozone reductions achieved 
after regional NOx controls are in place. The ozone reduction estimate was determined by· 
exam;n;ng modeled ozone concentrations from three episodes (1991, 1993 and 1995) in the 
1995-1996 base year period and the 2Q07 control case and then constructing county-specific 
reductiop factors. A complete description of this procedure is included in Attachment 1. 
Reduction factors were then applied to county-specific design values for the 1994-1996 time 
period. The resulting ozone concentrations were then compared to the current 1-hour ozone 
standard used for monitoring and modeling purposes (124 ppb) to determine the likelihood of a 
particular county reaching attainment after the NOx SIP call controls are in place. Results from 
this exercise are described in a memorandum from Bill Hunt (Attachment 2). A SUD1IJlQl'Y 
document of containing the adjusted design values resulting from EPA's analysis for all of the 
counties with ozone monitors in the 22 state area affected by the NOx SIP call can be found in 
Attachment 3. · · 

The results ofEPA's rollback analysis show attainment for all of the counties in~ National· 
Capital interstate ozone nonattainmen~ area. To provide additional information that continues to 
support attainment for the National Capital area, the adjustment factors developed in EPA's 
analysis were also applied 1997 and 1998 Washington D.C. area design values. The results· 
presented in Table IV .A-1 show all area design values below 124 ppb., 

32 



Table IV .A-1 Adjustetl Design Values for the N~tional Capital Area Based on the NOx SIP 
Call SNPR Modelin1 

0 

···.:• .. 

District of Columbia 133 113 ° 12S 107 118 101 
~arylaDd 

Calvert 97 82 116 98 116 98 
Charles 109 92 118 101 123 lOS 
Montgomery 119 96 118 96 117 9S 
Prince George's l3S 119 132 117 f29 11S 

Virginia 

City of Alexandria 118 99 124 103 119 99 

Arlington 126 107 123 lOS 119 102 

Fairfax 120 106 124 110 119 lOS 
Prince William 109 92 110 93 115 97 

Stafford 109 92 110 93 112 95 

The information in Table IV.A-1 shows that regional emission reductions required in the NOX 
SIP call, when paired with the National Capital area's·current emission control efforts, will most 

. likely result in the attainment of the 1-hour ozone standard for this area. 

IV.B. Identification of Additional Emission Reduetions Needed for Attainment 

To strengthen the weight of evidence and account for high locally modeled peak 
concentrations, EPA developed a methodology that uses the local scale photochemical grid 
modeling results along with ambient air quality monitoring data to determine levels of emission 
reductions, beyond the reductions contained in the 1998 Phase n Plans, needed to support 
attainment of the 1-hour NAAQS far ozone. The EPA methodology is described in the guidance 
document entitled Guidanee for Improving Weight ofEvideaee Through Identification of 
Additional Emission Reduetions, Not Modeled located in AttachmentS. Attachment 5 also 
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. contains the data sheet containing the specific information that went intO the analysis for the 

Washington D.C. area. EPA Method 2 (see Attachment 5) was deemed most appropriate for the 

determination of additional emission reductions in the Washington area becauSe it integrates the 

. liSe of both modeled and monitored data. The EPA analysis shows that the Washington area does 

not need any additional NOx. or VOC emission reductions for the area to demonstrate attainment 

of the -ozone NAAQS. 

IV.D. Adjustment of Modeled Peak Concentrations for Model Over-prediCtion 

As discussed in the model performance section of this TSD ( Section m.c. ) UAM-IV over­

predicts peak ozone concentrations for both July 1991 episodes by an average of approximately 

20 %. When modeled peak concentrations are reduced by 20 o/o, the result is an adjusted peak 

concentration of 120 ppb for J~y 1~, 111 ppb f<?r July 19* and 142 ppb for July 20th. The 

adjusted peak concentration for two out of the three primary episode days indicate attainment. 

The adjusted concentration for July 20th does not indicate attainment at 142 ppb. However, this 

result is only 5 ppb greater than the peak concentration allowed (137 ppb) on thiS partiCular 

episode day due to its Cox-Chu ranking of 13. Also, the probability of a day occmring with as 

severe an ozone forming potential as July 20, 1991 is approximately once in every 4-5 years and 

therefore should not Occur frequently enough to cause nonattainment. 

V. Summary 

:the ozone attainment demonstration contained in the submittal entitled, State 

Implementation Plan (SIP) Revision, Phase U Attainment Plan, for the Washington DC­

MD-V A Nonattainment Area, AprillO, 1998 contains local scale modeling that, ot4ef than · 

the number of episodes modeled, fulfills EPA recommended modeling procedures. Given the · 

severe nature of the episodes modeled, even if three episodes were modeled, the two episodes . 

that were modeled (July 15-16, 1991 & July 18-20, 1991) would probably be the controlling 

episodes in the determiDation of the emission reductions needed in the National Capital area for 

attainment. When the 1999 emission inventory with the control strategy is modeled, peak 

ozone concentration is reduced by approximately 22 ppb from the modeled peak concentrations 

in the 1988 and 1991 base cases. When the average modeled ozone reduction is applied to the 

peak measured concentration for July 16 (137 ppb) and July 19 (132 ppb), the resulting 

concentrations are 115 ppb and 110 ppb respectively. This would indicate attainment for these 

days. However, when the modeled ozone reduction is applied to the peak monitored level on 

July 20 (178 ppb), the resulting concentration is 156 ppb. Because the Cox-Chu ozone forming 

potential rank (Cox-Chu 1996) is very high for July 20, 1991 (13th most severe day out of 

approximately the list SO years with an average reoccurrence of once ever) 4-5 years) this type of 

day is not likely to occur often enough to be a major causative factor for nonattainment, · 

especially since the emission controls modeled in this plan should eliminate ozone exceedances · 

for all but the most meteorologically severe days. When model over-prediction is accounted for 

in both the July 1991 episodes, the local scale modeling predicts a peak concentrations of 120 
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ppb for July 1(;11&, 111 ppb for July 19th and 142 ppb for July 20111• The adjusted peak concentration for two out of the three primary episode days indicates attainment The adjusted concentration for July 20111 does not indicate attainment at 142 ppb. However, this result is only S ppb greater than the peak concentration ~owed (137 ppb) and as discussed above, the probability of a day occurring with an ozone forming potential as severe as July 20th's is approximately once in every 4-S years and therefore should hot occur frequently enough to 'cause nonattainment The local scale modeling results alone lead one to believe that attainment is likely. 

The DC-MJ)..VA Phase. II Plan provides weight-of-evidence arguments that corroborate further that it is likely the National Capital area will attain the 1-hour ozone standard by the requested extension date of200S. EPA developed design value adjustment factors based on region&l scale modeling performed for the NOx SIP call SNPR. These the adjustment factors were used to adjust the1994-1996 area design values. The analysis showed all area adjusted design values below the level needed for attainment (124 ppb). To provide additional ·information, the EPA~s design value adjustment factors were applied to the 199S-1997and 1996-. 1998 area design values, again resulting in all area design values below 124 ppb. A design value rollback analysis was also performed using the local modeling results. The outcome of this · analysis showed an adjusted area-wide design value of 119 ppb. 

Because the Washington D.C. area local mOdeling showed some peak concentrations above levels deemed consistent with attainment, EPA conducted an analysis to determine what additional emission reductions may be needed to support ozone attainment in the D.C. area. The EPA analysis determined that the Washington area does not need any additional emission reductions beyond those contained the area Phase II plan to ensure attainment of~ ozone NAAQS. 

Based on the results of the local scale modeling along with the additional weight-of-evidence arguments provided in the DC-MJ).. VA Phase II plan, EPA believes that attainment of the 1-hour ozone standard has been successfully demonstrated for the National Capital area by the requested extension date· of200S . 

. VI. Coinparisoa of the State Submittals Agaiast the Framework for Approval: 

A. NOx redaetioas eoasisteat with the modeliag demoastratfoa 
Collectively the three States have provided for enough emission reductions by 1999 with local measures that are consistent with the local modeling. The District has not adopted a rule for beyond RACT NOx reductions. Maryland and Virginia however have adopted an NLEV SIP which was not included in the local modeling and which achieves aggregate reductions of 1.8 TPD ofNOx reduction and 1.9 TPD ofVOC reduction in the Maryland-Virginia portion of the nonattaimnent area. 
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B. CAA measures and measures reUed on in the current SIP submission 
The States have submitted all CAA mandated measures, though many but not all of these 
measures have been approved to date. EPA is propasing approval of the attainment 
demonstration for the Washington area contingent ilpon issuance of a SIP approval of all CAA 
required measures and other attainment measures before final approval is issued for the 
attainment demonstration. The District bas adopted and submitted a Clean Fuel. Fleets SIP which 
was not included in.the local modeling. In a December 16, 1998letter, the District requested the 
use ofNLEV as a substitute for CFF. EPA cannot act on the December 16, 1998 request because 
EPA bas not received an NLEV SIP from the District. adopted. . 

C. Motor vehicle emissions budget . 
EPA bas determined that the budgets are inadequate because there is no budget for 2005, 
enhanced iiM program parameters used do not. match the current enhanced 11M SIPs and that 
additional measures may be needed to offset growth to 2005. · 

The EPA bas found that the motor vehicle emissions budgets in the attainment demonstrations 
for the Washington area submitted by Maryland, Virginia and the· District are inadequate for 
conformity purposes. · 

On October 26, 1999, Judith M. Katz, Director, Air Protection Division, EPA, Region m, sent~ 
letter to Ms. Ann Marie DeBiase, Director, Air and Radiation Management Administration, 
Maryland Department of the Environment; Mr. Donald Wambsgans, Program Manager, District 

. of Columbia Department of Health, Air Quality Division and Mr. John Daniel, Director, Air 
Program Coordination, Virginia Department of Environmental Quality indicating that the motor 
vehicle emissions budgets in their attmnment demonstrations were not adequate for .conformity 
purposes. 

The motor vehicle emission budgets in the demonstrations for the Washington area were not 
found adequate because they did not meet all the adequacy requirements in the conformity rule. 
See 40 CFR 93.118(eX4). EPA made this determination for the following reasons: the budget 
was inconsistently identified; the budget was based upon outdated enhanced 11M control 
parameters; and there is no budget for the requested extension year of2005 •. The following 
paragraphs provide a summary of each of these findings, of the corrective action required and of 
EPA's proposed action. 

1. Inconsistent ldentifigtion: . 
The motor vehicle emissions budget are not clearly identified and· precisely quantified as required 
by 40 CFR 93.118(eX4Xiii). One portion of the attmnment demonstration SIP submission shows 
the area's 1999 budget in.total tons per day is: 196.8 tons per day for VOC and 123.5 tons per 
day for NOx. However in another portion' of the attainment demonstration SIP, the motor vehicle. 
emissions budget is identified as 199.2 tons per day for VOC and 123.3 tons per day for NOx. ~ 
Tables 4-11 and 4-12 on page 4-15 of the submittal present 1999 controlled emissions levels 
broken down by Mobile, point, nonroad and area source sectors. The 1999 control emissions 
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differ from the budgets presented in section 8.1.1 on page 8-2 of the plan. 

2. · Outdateci'Jnhagc:ecl 11M proaram Pammeten: 
The current motor vehicle emissions budget is inadequate because the budget was set assuming 

... parameters inconsistent with the c~t .enhanced liM programs and thus is not consistent with 
the control measures in the submitted SIP revisions as required by 40 CFR 93.118 (eX4Xiv). 

3. No Budpt for 2005: 
The motor vehicle emissions budget when considered together with all other emissions sources 
are not consistent with applicable requirements for attainment by 2005 as required by 40 CFR 
·93.ll8 (e)( 4Xiv). The States have requested an attainment date extension to 2005 but the 
attainment demonstrations for the Washington area do not contain an adequate motor vehicle . 
emissions budget for 2005. 

Before EPA can fully approve the attainment demonstration and attainment date extension to 
2005, Maryland, Virginia and the District must submit SIP revisions to amend the attainment 
demonstrations for the Washington area that contain adequate motor vehicle emissions budget 
for 2005. In addition,. EPA can propose, in the alternative, to disapprove the aua;nment 
demonstration SIPs for those nine areas if the Maryland, Virginia and the District do not submitk 
motor vehicle emissions budget for the Washington area that EPA can find adequate. 

A motor vehicle emissions budget is the estimate of motor vehicle emissions in the attainment 
year that when considered with emissions from all other sources is consistent with attainment. 
The attainment demonstrations for the Washington area contain levels of modeled emissionS that 
EPA believes demonstrate attainment once transport from upwind areas is addressed. J'he basis 
for this conclusion will not be altered if the Washington area States can demonstrate that the 
level of nonattainment area emissions in 2005 is equal to or less than the 1999 control strategy 
levels contained in the attajnment demonstrations considering growth. Thus, Maryland, Virginia 

. and the District can demonstrate that revi,sed motor vehicle emissions budgets for 2005 in an· 
amendment to their attainment demonstrations for the Washington area are adequate by showing 
that overall emissions including the revised motor vehicle emissions budget when considered 
with emissions from~ other sources are less than the 1999 control ~ levels. 

Emissions generating acti~ties generally grow over time. However, emissions levels from · 
mobile source categories may actually decrease between 1999 and 2005 due to the effects of 
replacement of vehicles with older engines with new vehicles and due to the new control 
programs listed in Tables VI.C-3a and VI.C-3b below. Tables VI.C-3a and VI.C-3b list 
measures that will riot and~ respectively, affect the motor vehicle emissions budget. T~Ie 
VI.C-3a incl~ measures that were not part of the attainment demonstrations beca:nse the 
implementation dates are after 1999 and will contribute to attainment in 2005. ·Table VI.C-3b 
lists the measures that will contribute tO attainment in 2005 and that will affect the budget and 
indicates if each measure was included in the 1999 motor vehicle emissions budget or in the local 
scale modeling. (Several of these measures could not be included in the 1999 budget because the· 
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implementation dates are after 1999.) EPA has interpreted the general adequacy criteria with 

respect to the 1-hour ozone attainment demonstrations to require the motor vehicle emissions 

budgets to include the effects of all motor vehicle controls, inclUding federai measures and the 

mobile source control measufes assumed in the NOx SIP Call, that will be in place in the 

attaitiment year, or in the case of a serioUs area requesting an attainment date extension, in place 

during the requested extension year. See document number 3 under recent documents in section 

II.B above Therefore, the revised motor vehicle emissions budgets presumptively must include 

all currently promulgated federal measures and state SIP measures and opt-ins shown~ Table 

VI.C-3b.with the exception of Clean Fuel Fleets (CFF). See section IV.D. below for discussion 

concerning the incorporation of the proposed Tier 2 standards into tlte motor vehicle emissions 

budgets. 

Virgnia and Maryland each have submitted an NLEV SIP revision as a substitute for CFF. For 

the Maryland and Virginia components. of the motor vehicle emissions budget NLEV must be 

used as in lieu of CFF. The District has submitted an adopted CFF SIP, but in a December 16, 

1998 letter, requested the use ofNLEV as a substitute for CFF. EPA has not acted on the 

·December 16, 1998 request because EPA has not received an NLEV SIP from the District. The 

· motor vehicle emissions budget must include NLEV in the District's component of the revised 

motor vehicle emissions budget, but need not include CFF if the District submits an adopted . 

NLEV SIP revision with the revised motor vehicle emissions budget; otherwise, the District must 

include CFF as well as NLEV in the District's component of the revised motor vehicle emissions 

budget. Because CFF is a required SIP element for serious areas, the District must provide a SIP 

revision consisting of an adopted NLEV program in order to replace a required SIP element. 

TABLE VI.C-3a - ADDffiONAL NONROAD MOBILE SOURCE CONTROL 

MEASURES CONTRIBUTING TO ATTAINMENT OF THE 1-HOUR OZONE 

NAAQS IN THE WASHINGTON NONA'ITAINMENT AREA IN 2005 

Included in Local 

Name of Control Measure Type of Modeling Adoption and Approval 

Measure Status 

Marine Engine Standards federal No Promulgated at 40 CFR 91 

Railro&O Engine Standards federal No Promulgated at 40 CFR 92 

38 



TABLE VLC-3b -ON-ROAD MOBILE SOURCE CONTROL MEASURES CONTRIBUTING TO ATTAINMENT OF THE I-HOUR OZONE NAAQS IN THE . WASHINGTON NONATTAINMENT AREA IN 2005 
In the 1999 motor Implementation In Local Modeling vehicle emissions Control measure Year demonstration? budget? Federal Motor Vehicle 

Control Program 
(FMVCP) 
Tier 1 1994 Tier 1 FMVCP Tier 1 FMVCP only Tier2 2004 only 

High enhanced 11M (CAA 1997 Yes Yes Mandate) 
Reformulated Gasoline 
(State Opt-in) 
Phase! 1995 Phase I only Phase I only. Phasell 2000 
Clean Fuel Fleets (CAA 1998 No No Mandate) 
National Low Emissions 1999 No No Vehicles (NLEV) 
Federal Heavy-duty Diesel 2004 No No Vehicle (HDV) 2 gm std 

. 

If additional emission reductions beyond those in the attainment demonstration or those listed in Tables VI.C-3a and VI.C-3b are required in 2005 to ensute 2005 nonattaimbent area emissions are less than the 1999 modeled emissions, then Maryland, Virginia and the District will need to submit at least a commitment for the purposes of determining the motor vehicle emissions budget adequate and mles for these measures. Any such adopted measures must provide for implementation as expeditiously as practicable, but no later than the date by which the upwind reductions needed for attainment will be achieved. 

D •. Tier 2/Sulfar program benefits 

1. Tier 2/Sulfur program benefits 

EPA concludes. that based on the modeling and weight-of-evidence that Washington area would 
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not need any additional emission reductions beyond those contained the area attainment 

demonstration to Cnsur.e attainment of the ozone NAAQS by 1999. EPA also concludes that the 

attainment demonstrations for the Washington area collectively have sufficient lOcal measures to .. 

have demonstrated attainment by 1999 but did not attain due to transport from other areas. 

However, as discussed in section IV .C above, Maryland, Virginia and the District must amend 

the attainment demonstrations to include an adequate conformity budget for 2005. 

The EPA issued a memorandum that provides estimates of the emissions reductions associated 

with the Tier 2/Sulfur program proposal. See number 4 under "Recent Documents" section II.B 

The memorandum provides the tonnage benefits for the Tier 2/Sulfur program in 2007 on a 

county-by-county basis for all counties within 10 serious and severe nonattainment areas and the 

2005 tonnage benefits for the Tier 2/Sulfur program for each county for three areas including the 

Washington area. 

The EPA also issued a memorandum which explains the connection between the Tier 2/Sulfur 

program, motor vehicle emissions budgets for conformity determinations, and timing for SIP 

revisions to account for the Tier 2/Sulfur program benefit. See item number 3 under "Recent 

Documents" in section II.B above. This memorandum explains that conformity analyses in 

serious and severe ozone.nonattainment areas can begin including Tier 2/Sulfur program benefits 

once EPA's Tier 2 rule is promulgated, provided that the attainment demonstration SIPs. and 

associated motor vehicle emissions budgets include the Tier 2 benefits. For areas that require all 

or some portion of the Tier 2 benefits to demonstrate attainment but have not yei included the 

benefits in the motor vehicle emissions budgets, EPA's adequacy finding will include a condition 

that conformity determinations may not take credit for Tier 2 until the SIP budgets are revised to 

reflect Tier 2 benefits. See EPA's memorandum for more information. 

States that need to rely in whole or in part on the Tier 2 benefits to help demonstrate attainment 

will need to adjust the demonstration for their SIP submission, emission inventories and motor 

vehicle emissions budgets to include the Tier 2/Sulfur program reductions in order for EPA to 

approve the SIP submittal. The submittal requirement including the analysis to make that 

submission is ~bed in the two memoranda cited. States may use the tonnage benefits and. 

guidance in these memoranda to make these adjustments to the SIP submission and motor 

vehicle emission b\ldiets. · 

A number of areas will be taking a partial credit for Tier 2 if~ey use credit from national low 

emissions vehicles (NLEV) in their attainment demonstration. These nonattainment areas 

include the Metropolitan Washington, D.C. areas. By regulation, the NLEV standards do not 

eXtend beyond the 2003 model year unless EPA promulgates Tier 2 vehicle standards at least as 

stringent as the NLEV standards. See 40 CFR 86.1701-99( c). Thus, the emission reductions 

relied upon from 2004 and later model year NLEV .vehicles will actually be due to the 

promUlgation of the Tier 2 standards, either through the extension of the NLEV program or a 

portion of the reduction from vehicles meeting the Tier 2 standards. 
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If the motor vehicle emissions budget reflects Tier 2/suliUr reductions, then like all the other SIPs that rely on Tier 2 reductions in order to demonstrate attainment, the attainment demonstration n:tust be revised· to estimate the effects of Tier 2 according to our.policy before EPA can take final action approving such attainment demonstrations. Until the SIPs are revised to include full Tier 2 credit, EPA cal'l determine that a motor vehicle emissions budget is adequate if the, budget would be otherwise adequate. No conditions need be placed on such adequacy determinations if the budgets in such SIPs already include reductions equivalent to the amount of emission reductions the areas will be relying on from Tier 2 by virtue of the NLEV reductions included in the budgets. The Washington area falls into this latter category. 

2. Revisions to the Motor Vehicle Emissions Budget and the Attainment Demonstration When EPA Issues the MOBILE6 Model: 

Within one year of when EPA issues the MOBILE6 model for estimating mobile source emissions which takes into account the emissions benefit ofEPA's Tier 2/Sulfur pro~ States will need to revise their motor vehicle emissions budgets in their attainment demonsti'ation SIPs if the motor vehicle emissions budgets include the· effects of Tier 2 the Tier 2/Sulfur program. In addition, the budgets will need to be revised using MOBILE6 in those areas that do not need tho Tier 2/Sulfur program for attainment ~ decide to include its tienefits in the motor vehicle · emissions budget anyway. The EPA will work with States-on a case-by-case basis if the new . . 
emission estimates raise issues about the sufficiency of the attainment demonstration. 

States described in the paragraph above will need to submit an enforceable commitment in the near term to revise their motor vehicle emissions budget if the budgets include the effects of the Tier 2/suliUr program within one year after EPA's release ofMOBILE6. This commitment should be submitted to EPA along with the other commitments discussed elsewhere in this document, or alternatively, as part of the SIP revision that modifies the motor vehicle emission · inventories and budgets. to include the Tier 2/Sulfur program benefits needed in order for EPA to approve the SIP submittal. For purposes of conformity, the State needs a commitment that has been subject to public hearing. If the State has submitted a commitment that has been subject to public hearing and that provides for the adoption of all measures necessauy for atta;mnent, the State should submit a .letter prior to December 31, 1999, amending the conimitment to include the revision of the budget after the release ofMOBILE6. 

·The motor vehicle emissions budget for the Wa..bington area will need to be revised. The Washington area is expected to fall in the category of States that may need to use some or all of Tier 2/Sulfur credit to ensure 2005 nonattainment area emissions are less~ or equal to the 1999 modeled emissions levels. Therefore, if such Tier 2 reductions are incorporated into the motor vehicle emissions budgets for any purpose the States will have to proVide an enforceable commitment to redo the motor vehicle emissions budgets after EPA rei~ the MOBll..E6 model. 
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E. Additional measures to Further Reduce Emissions 
EPA has concluded that the attainment demonstrations for the Washington area collectively have 

sufficient local measures to have demonstrated attainment by 1999 but did not attain due to 

~rt from other areas. EPA has not identified that the attainment demonstration requires any 

additional reductions to further reduce emissions. As noted in section VI.C above the area may 

or may not need measures beyond those in the plan in order to demonstrate that the revised 

conformity budget is adequate(i.e., show that 2005 emissions are less the modeled 1999 control 
strategy level). · 

F. Mid-coune review 
None of the three Wa.•dlington area States has submitted an enforceable commitment to a mid­

course review. Therefore; EPA must receive an enforceable commitment to a mid-course review 

from each of the three Washington area States before their attainment demonstrations can be 

approved. 

G. • Attainment Date Delays Due to Transport 
The Washington area has been identified as a downwind area affected by tratisport from upwind 
areas in other States that signifiCantly contribute to nonattainment in the Wuhington area mid, in 

the case of Maryland's portion of the Washington~ from upwind~ Baltimore,. in the same 

State With a later attainment date of2005. 

Maryland, Virginia and the District have adopted all local measures required under the area's 
current classification. 

The Washington area attainment demonstrations and attainment date extension request will be 

approvable once: 
1) Maryland, Virginia and the District adopt and submit adequate conformity budgets for 2005 

as discussed in section ll.C.3 and ll.C.4 above, and 
2) Maryland, Virginia and the District adopt and submit and EPA has approved adopted 

additional local measures (which must require implementation as expeditiously as practicable, 

but no later than the date by which the upwind reductions needed for attainment will be 
achieved), if any, needed to demonstrate that emissions in 200S will not exceed the projected 

emissions for 1999, and · 
3) Maryland, virginia and the District adopt and submit the enforceable commitments discussed 

in Table 2 of section I.D of this document. 

H. Commitments to Measures Needed to Attain the 1-Hour Omne NAAQS 
Mazy land, Virginia and the District each has previously committed to adopting additional control 

· measures as necessary to attain the one-hour ozone NAAQS. The District, Maryland, Virginia 

ma4e these commitments as part of SIP revisions that were submitted on November 3, 1997, 

December 24, 1991 and December 19, 1997, respectively (as part of the phase I submittals). 

EPA believes for the purposes of detennining the motor vehicle emissions budget adequate that 
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Maryland, Virginia and the District each already has a commitment to adopt any needed .additional m~ but we need reaffirmation by letter from the District, Maryland and Virginia that the intent of the existing commitment meets all the various requirements of our framework namely: 

(1) For purposes of conformity and any additional measures to offset growth 
when demonstrating that emissions in 2005 will not exceed the modeled 
emissions for 1999. However, the states will need to amencYreatlirm. an existing commitment by letter to provide two things concerning such additional measures: 

First, the State will need to identify a list of potential control measures (from which a set of measures could be selected) that when implemented, would be expected to provide suffi9ient additional emission reductions to offset ~en demonstrating that emissions in 2005 will not exceed the modeled emissions for 1999. States need not commit to adopt any specific measures on their list at this time, but if they do not do so, they must identify sufficient additional emission reductions to attain the standard with the submitted motor vehicle emissionS 
budget. These measures may not involve additional limits on highway 
construction beyond those that could be imposed under the submitted motor vehicle emissions budget. (See memorandum, "Guidance on Motor Vehicle emissions Budgets in One-Hour Ozone Attainment Demonstrations," from . Merry lin Zaw-Mon, Office of Mobile Sources, to Air Division Directors, Regions I-VI.) States may, of course, select control measures that do impose limits on highway construction, but if they do so, they must revise .the budget to reflect the effects of specific, identified measures that were either committed to in the SIP or were actually .adopted. Otherwise, EPA could not conclude that the submitted motor vehicle emissions budget would be providing for attainment, and EPA could not find it adequate for conformity purposes. 

Second, the letter should provide that the State will recalculate and submit a revised motor vehicle emissions budget that includes the effects, if any, of the measure or m,easures that are ultimately adopted when those measures are . submitted as SIP revisions should any of the measures pertain to motor yehicles. 

(2) For purposes of conformity and revising the motor vehicle emissions budget within one year of when EPA issues the MOBILE6 model for estimating mobile source emissions which takes into account the emissions benefit of EPA's Tier 2/Sulfur program: The State needs a commitment that has been subject to public hearing. If the State has submitted a co~tmentthat has been subject to public hearing and that provides for the idoption of all measures necessary for 
attainment, the State should submit a letter reaffirming the commitment to include the revision of the budget after the release ofMOBILE6. 
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(3) For purposes of confomiity, the State needs a commitment that has been 
subject to· public hearing and the commitment to perform the Mid-comse Review • 

. If Maryland, Virginia or the District does not reaffirm that its existing commitment to adopt 
additional measures as necessary to reach attainment is consistent within the framework of this 

action, then· EPA will be unable to determine the area has an adequate conformity budget. 

VII. Recommendations 

_I reeommend that EPA progose the foUo'ffin1 actions: 

A. The Distrid of Co,umbia 

1. Proposed Approval 
Propose to approve the District of Columbia's attainment demonstration SIP· 
revision for the Washington area which was submitted on April24, 1998 and 
supplemente<;l on October 27, 1998, and to approve a request for an attainment 
date extension to 2005 for the Washington, if the following actions occur in 
accordance with our schedules: 

(1) the District adopts and submits an adequate motor vehicle emissions 
budget.. 

(2) the District submits a list of control measures that, when implemented, 
would be expected to provide sufficient additional emission reductions to ensure­
nonattainment area emissions in 2005 are equal to or less than the 1999 control 
strategy levels contained in the attainment demonstrations considering growth as 

discussed. The District need not commit to adopt any specific measures on their 
list at this time, but if they do not do so, they must identify sufficient additional 
emission reductions to ensure nonattainment area emissions in 2005 are equal to 

or less than the 1999 control strategy levels with the submitted motor vehicle 
emissions budget. These measures may not involve additional limits on highway 
construction beyond those that could be imposed under the submitted motor 
vehicle emissions ,udget. · 

(3) the District adopts and submits a rule(s) for the regional NOx 
reductions consistent with the modeling demonstration, NLEV and additional 
emission reductions, in any, needed to ensure nonattaimnent area emissions in 
2005 are equal to or less than the 1999 control strategy levels. . 

(4) 'the District adopts and submits an enforceable commitment, or 
· reaffirmation of existing enforceable commitment to do the following: 

a) Subinit measures for additional emission reductions, if~, as. required 
to ensure nonattaimnent area emissions in 2005 are equal to or less than the 1999 
control strategy levels in the as discussed. 
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b) Submit a revised SIP and motor vehicle emissions budget if additional measures affect the motor vehicle emissions inventoiy. 
· c) Submit revised SIP and motor vehicle emissions budget 1 year after .MOBILE6 issued. . 
d) Perform a mid-course review. 

2. Proposed Disapproval-in-the-Alternative 

Propose, in the alternative, to disapprove this SIP revision, if any of the actions listed A.l, above, do not occur. 

B. State of Maryland 

1. Proposed Approval 
Propose to approve the State of Maryland's attainment demonstration SIP revision for the Washington area which was submitted on April29, 1998. and supplemented on August 17, 1998, a_nd to approve a request for an attainment date extension to 2005 for the Washington, if the following actions occur: 

(1) Maryland adopts and submits an adequate motor vehicle emissions budget 
(2) Maryland submits a list of coptrol measures that, when implemented, would be expected to provide sufficient additional emission reductions to ensure nonattainment area emissions in 2005 are equal to or less than the 1999 control strategy levels contained in the attainment demonstrations considering growth. The State need not commit to adopt any specific measures on their list at this time, but if they do not do so, they must identify Sufficient additional emisSion reductions ensure nonattainment area emissions in 2005 are equal to or less than the 1999 control strategy levels with the submitted motor vehicle emissions budget. These measures may not involve additional limits on highway construction beyond those that could be imposed under the submitted motor vehicle emissions budget. · 

(3) Maryland adOpts and submits a rule(s) for additional·emission reductions, in any, needed to ensure nonattaimnent area emissions in 2005 are equal to or less than the 1999 control strategy levels. 
(4) Maryland adopts and submits an enforceable commitment, or reaffirmation of existing enforceable commitment to do the following: 
a) Submit measures for additional emission reductions, if any, as required to ensure nonattainment area emissions in 2005 are equal to or less than the 1999 control strategy levels~ 
b) Submit a revised SIP and motor vehicle emissions budget if additional measures affect the motor.vehicle emissions inventory. . 
c) Submit revised SIP and motor vehicle emissions budget 1 year after · MOBILE6 issued. 
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d) Perform a mid-course review. 

2. Proposed Disapproval-in-the-Alternative 

Propose, in the alternative, to disapprove this SIP revision, if any of the actions 

listed in B.l, above, do not occur. 

C. Commonwealth of Virginia 

1. Proposed Approval 

Propose to approve the Commonwealth ofVirginia's attainment demonstration 

SIP revision for the Washington area which was submitted on April ~9, 1998 and 

supplemented on August 18, 1998, and to approve a request for an attainment date 

extension to 2005 for the Washington, if the following actions occur: 
(1) Virginia adopts and submits an adequate motor vehicle emiSsions 

budget. 
(2) Virginia submits a list of control measures that, when implemented, 

would be expected to provide sufficient additional emission reductions to ensure 

nonattainment area emissions in 2005 are eqlPll to or less than the 1999 Control 

strategy levels contained in the attainment demonstl1i1tions considering growth. 

the Commonweaith need not commit to adopt any specific me&sures on their list 

at this time, but if they do not do so, they must identify sufficient additional 

emission reductions to ensure nonattainment area emissions in 2005 are equal to 

or less than the 1999 control strategy levels with the submitted motor vehicle 

emissions budget. These measures may not involve additional limits on highway 

construction beyond those that could be imposed under the submitted motor 

vehicle emissions budg~ 
(3) Virginia adopts and submits a rule(s) for additional emission 

reductions, in any, needed to ensure nonattainment area emissions in 2005 are 

equal to or less than the 1999 control strategy levels. 
( 4) Virginia adopts and submits an enforceable commitment, or 

reaffirmation of existing enforceable commitment to do the following: 
a) Submit measures for additional emission reductions, if any, as required 

to ensure nonattaimnent area emissions in 2005 are equal. to or less than the 1999 

control strategy levels .. 
b) Submit a revised SIP and motor vehicle emissions budget if additional. 

measures affect the motor vehicle emissions inventory. 
c) Submit revised SIP and motor vehicle emissions budget 1 year after 

MOBILE6 issued. 
d) Perform a mid-course review. 
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2 •. Proposed Disapproval-in-the-Alternative Propose, in the alternative, to disapprove this SIP revision, if any of the actions listed in C.l, above, do not occur. 
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Procedures for estimating the Impact of Reglonai.·Strategles on County-Specific 
Ozone Design Values · • 

The following procedures were used to estimate the effects of regional strategies on 1-
~r county-specific ozone design values. · 

Step 1: Calculate Ambient Design Values 

(a) For each monitor in a county determine the monitor specific 1-hr design values 
by taking the 4th highest daily maximum value from ozone data collected at the 
monitoring site for the period 1994-1996. 

(b) Select the highest design value from all monitors within the county as the 
county-specific design value. 

Step 2: Generate Model Predictions for three OTAG· Episodes 
(July 1991, 1993 and 1995) for the following two scenarios. 

(a) Base Year model predictions reflecting emissions levels in the 1994-1996 time 
period. 

(b) Regional Strategy model predictions reflecting a future year strategy scenario 
(e.g., state-specific budgets in the NOx SIP call). 

Step 3: Calculate an Adjustment Fador for each Grid Cell 

Notes: 
(1) The adjustment fador is based on the percent difference in ozone 
predictions between the Base Year and the Regional Strategy. These 
faders will be used in Step 5 to "rollback" ambient design values·to reflect 
the impacts of the regional strategy. 
(2) Step 3 must be followed separately for the Base Year scenario and the 
Regional Strategy. 
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For each grid cell: 
. 
(a) Calculate daily maximum ozone concentrations for every day simulated (excluding 1st two-three days of each episode) for the three OTAG episodes identified in Step 2. 

(b) For each episode select the 1st, 2nd, and 3rd highest daily maximum values 

(c) For each of these "ranks" (i.e., 1st, 2nd, and 3rct ranked values), average the concentrations across the episodes (e.g., sum all 1st ranked values and divide by number of episodes). This·yi~lds an average value for each rank (i.e., average of the highest concentrations, average of 2nd highest, and· average of the 3rd highest values). 

(d) For each of the average ranks, calcul~te the percent difference in ozone between the Base Year scenario and the Regional Strategy. As an example of the equation for the highest ranked value: 

Where: 

PD1 = [(avgR1 - avg81) I avgB1 r 100 

PD1 is the percent difference f6r highest value 
avgR1 is the av.erage of highest value for Regional Strategy 
avgB1 is the average of highest value for Base Year 

Tflis yields a percent difference in each grid for the highest, a percent difference for the 2nd highest, and a percent difference for the 3rd highest values. 

(e) Calculate the mean of the percent differences (i.e., sum the percent difference calculated for the 1st, 2nd, and 3rd highest values and divide by 3) 

ADJ9 = (PD1 + PD2 + PDs) /3 

Where: ADJ9 is the adjustment factor for the grid cell ·. 

Step 4: Assign Grid Cell Adjustment Factors to Individual Co~nties 

(a) A grid celrs adjustment factor is assigned to a county based on the relative portion of the grid cell area covering the county. The grid with the largest fraction of area in a county is assigned to that county. 

(b) For counties that completely oontain more that one grid cell, the grid cell with the . highest Base Year predicted concentration is assigned to that county. 

(c) The step of assigning a unique grid cell to each county. yields the county-specific. 
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adjustment factor. Note that only one grid cell is assigned to a county. Thus, 
there is no spatial averaging or spatial weighting of adjustment factors using 
multiple grid cells in determining the county-specific factors. 

Step 5: Rollback Ambient Design Value 

Note: 
This step adjusts the ambient design values in each county to reflect the . 
ozone reductions estimated to result from the Regional Strategy. 

(a) Multiply the county-specific ambient design value, from Step 1, times the 
county-specific adjustment factor from Step 4, using the following equation: 

Where, 

DVR = OVA X (1 + ADJc/100)} 

DVR is the design value after adjustment for the Regional 
Strategy, · 

DV A is the ambient design value, and 

ADJc is the adjustment factor for the county 

Note: Estimates of which counties come into attainment are calculated based on a "roll­
back" of county-specific Design Values. The Design Values are derived from three 
years of ambient measurements. The "roll-back" factors are based on the reduction in 
ozone (base year versus control strategy) predicted by a regional scale model during 3 
ozone episodes. This information is useful for comparing the relative air quality 
improvements of altEtmative control options and for supplementing other analyses; The 
results may not be sufficient for an urban-scale attainment demonstration in all 
situations; therefore, States may choose to do additional· modeling/analysis. 
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ATTACHMENT 2. 

Bill Hunt Memorandum 

INTEROFFICE MEMORANDUM 
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TO: See Below 

Date: 10-Jul-1998 04:21pm EST 
From: BILL HUNT 

RTPMAINHUB.HUNT -BILL@r~mime.r 

D.ept: 
Tel No: 

Subject: NOX SIP Call for Regional Modeling to Supplement 1-Hour SIP's 

•• High Priority •• 

I am providing the Regional Air Directors for. Regions 1 through 7 and their .staff with 

information needed to complete the 1-hour SIP's. EPA has agreed that the NOX"SIP call 

regional modeling may be used as part of the weight of evidence information to support the 

States selection of emissions reduction targets in the attainment demonstration. The puxpose of 

this transmittal is to provide .you and your staff with information on how to access and use these 

data. The website location from which the NOX SIP call data both emissions and model outputs 

may be downloaded through file transfer protocol (FTP) access is 

ftp://www.epa.gov/pUb/scramOOl/modelingcenter/. Two files. with additional information are ~ 

attached to this message. The file, rollback.wpd, in WordPerfect 6.1 format, contains a 

description of the methodology used to interpret the impact of the modeled strategy on county-

. specific ambient design values. The file, l-hour.wk4, in Lotusl-2-3 ReleaseS spreadsheet 

format, is a listing of the 1-hour ambient . 

county design values (1994-1996) within the regional modeling domain along with· the projected 

change in these design values when the NOX SIP call control measures are. applied. .. 

Please share this information with your States. Feel free to call or e-mail Ellen Baldridge, if you 

have any questions or concerns about accessing the data and using it to supplement the States 

current analyses. 
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ATTACHMENT 3. 

1994-1996 1-Hr Adjusted Design Values 
Based on SNPR Budget Modeling 
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~ev 3-6-98 

994 - 1996 1-Hr Ambient Design Values and 
Adjusted" Design Values· Based on SNPR Budget Modeling 

. \ 

PIPs Ambient SNPR 
~tate Cnty 1994-96 Budget Run 

11 1 D.C. Washington '125 to· 

24 3 Maryland Anne 151 13 
~del 

24 5 Maryland Baltimore, 130 11 

24 9Maryland Calvert 97 8~ 

24 13 Maryland. Carroll / 115 9:: 
. 

24 15 Maryland Cecil 139 114 

24 17 Maryland Charles 109 9( 

24 19 Maryland Dorchester 117 9~ 

24 25 Maryland Harford 140 12 

24 29 ~land Kent 111 9. 

24 31 Maryland Montgomery 119 104 

24 33 Maryland Prince 134 11< 
Georges 

24 510 Maryland Baltimore 137 1~ 

City 
51 13 Virginia ~lington 126 tm 
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51 33 tyirginia Caroline 98 8~ 

. 
51 36 Virginia Charles City' 104 8~ . 
51. 41 Virginia Chesterfield 107 8' 

51 59 Virginia Fairfax 120 10( 

51 61 Virginia Fauquier 99 1' 

51 69 tyirginia Wrederick 103 8' 

51 85 Virginia Hanover 116 9C 

51 87. !Virginia Henrico 108 9<~ 

51 89 Virginia Henry 104 8<~ 

51 113 Virginia Madison 97 7~ 

51 121 Virginia !Montgomery 96 7l 

51 147 !Virginia Prince 101 7l 
Edward 

51 153 !Virginia Prince 109 9: . William 

51 . 161 Virginia ~oanoke 98 8C 

51 173 Virginia Smyth 98 7' 

51 179 Virginia Stafford 109 9: 

51 197 tyirginia Wythe 95 7( 

51 510 Virginia tAiexandria 120 to: 
City 
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Sl 650 ~irginia Hampton 100 s: 
City 

Sl 800 ~irginia Suffolk·City 104 8C 
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ATTACHMENT 4 • 
. / 

.Model-Predicted Peak Ozone Concentrations from 

OTAG Run I and RunS for· 

July 20, 1991 
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DRAFT- Guidance for Improving Weight of Evidence 
Tb~ugb Identification o~ Additional Emission Reductions, 

Not Modeled 

lntroduetion 

bf 
U.S. Environmental Proteetion Ageney 

Oftiee of Air QuaUty Planning and Standards· 
Emissions, Monitoring, and Analysis Division 

Air Quality Modeling Group 
Researeb Triangle Park, NC 27711 

. October 1999 

This paper provides guidance for using information from photochemical grid modeling and ambient air quality monitoring to estimate additional levels of emission reductions needed to support the 1-hour NAAQS for ozone beyond the reductions contained in the demonstrations submitted by the States in 1998. Procedures for-estimating improvements expected with the implementation of the Tier 2low sulfur program and benefits towards attainment are also Pt:avided.. Two techniques are described for estimating additional emission reductions, each with its own strengths and wealrnesses. Use is made of the fact that, since 1999 is more than half-way from the model base year (1990) to the attaimitent year (2005 or 2007 in most areas), air quality data from 1990 to 1999 allows modelers the opportunity to determine the representativeness of the modeled predictions. These techniques identify the additional · percentage reduction in NOx and VOC from the 1990 emissions. 

Gen~ral Procedures for Improving Weight ofEvidenee ~up ldentifieation of Additional Emission Reduetions, Not Modeled, Ineluding Tier 2. · 

To strengthen the weight of evidence and account for high modeled peaks, estimate additional measures that at a minimum bring the model estimated future design value to· 
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124 ppb or below. This is done by first estimating a future design value using the model 

predicted peaks. Multiply the base design value by a ratio (average of model predicted peaks 

(across all days), after controls divided by before controls). The base design value is an average 

of three years of monitored design values that represent the modeled base case emissions. If the 

model estimated future design value is at or below 124 ppb, substantial levels of additional 

emission reductions can not be estimated and may not be needed. 

If the model estimated future design value is greater than 124 ppb, estimate 

additional measures by using two ratios 1) modeled change in design values to modeled change 

in emissions and 2) air quality design value changes to NET/local emissions changes between 

. two reference years (e.g., 1990 and 1996). Do not include biogenic emissions. First, subtract 

124 ppb from estimated future design value to identify additional ozone reduction needed. Then 

multiply each ratio by the ozone reduction needed to estimate additional VOC and NOx emission 

reductions needed to strengthen the weight of evidence argument for attainment. This results in 

the additional percent reduction needed from the 1990 emissions. 

To calculate the level of emission reductions needed (in tons per day) multiple 

the 1990 base emissions by the percent reductions. This results in the total tons per day 

reduction which are "substantial" additional reductions needed in the attainment year. To 

incorpOrate the impact of Tier 2 subtract the emission reduction estimates being applied towards 

attainment for Tier 2 from the "substantial" additional reductions. The remaining reductions may 

be adjusted to reflect other unmodeled control measures which bave been quantified. The 

following are more details of the procedures with examples. 

Estimating Additional Emission Reductions 

Each of the methods described in the remainder of this paper begins with a 

monitored ozone concentration which can be extrapolated to the attainment year and compared 

with the standard. If the attainment year concentration is over 124 ppb. the methods described in 

this paper can be used to estimate what would constitute "substantial" additional emission 

reductions needed to support a weight of evidence argument for attainment The differences 

among the methods Ue in the factors used for this extrapolation. These are summarized in Table 

1. 

Both methods are based on the assumption. that we can estimate the relationship 

between ozone and its precursors (VOC and NOx). We can estimate this relationship by either 

(1) comparing changes in model predicted ozone to changes in modeled emissions or (2) 

comparing changes in observed air quality to changes in emissions. Both methods for estimating 

· a relationship are equally valid. Both have inherent uncertainty in estjmates of emissions 

inventories and estimates of the change in ozone air quality. Utility of ei1;her method is · 

dependent on the availability of data which shows a response in ozone due to a decrease in VOC 

and NOx emissions. For example, if an area wants to apply method 2 using the NET inventories 
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for the 1990 and 1996 reference years, the VOC and NOx totals for the nonattainment area must show a decrease in VOC and NOx between 1990 and 1996. If this is not the case then use of the NET data for those two refem1ce years in not appropriate. 

Table 1. Summary of Methods for Estimating Additional Emission Reduetions 

1 Future Air Quality Design Value 

2 Future Air Quality Design Value 

Estimate a Future Air QuaUty Design V alae 

Change in emissions 
From base to ·Af!Jiinment year 

Change in modeled concentration 

Change in emissions 
From base to the present Year 

Change in monitored concentration 

Both methods make use of the ~ts of past modeling to derive a modeled response of ozone design values to VOC and NOx controls to estimate a future air quality design value. Relative reduction factors are derived and used similarly to what is described in U.S. EPA, (1999), Draft Guidance on the Use of Models and Other Analyses In Attainment Demonstrations for the 8-Hour Ozone NAAQS, EPA-454/R-99-004. If the estimated future design value is < 124 ppb, no additional emission reductions are needed to st:rengthen the weight of evidence argument for attainment. · 

(1) Calculate an average (over all modeled days) predicted daily maximum (domain wide) 1-hour ozone concentratiori, first with the base emissions (e.g., 1990) and then with the future emissions (e.g., 2007). 

(2) Using results from step 1, calculate the relative reduction factor in the modeling domain, · RRF, by taking the ratio of the average daily maximum 1-hour ozone concentration obtained with future emissions to that obtained with the base emissions. 

RRF = AVGf I AVGc (1) 

where 

. A VGf= average (across all days) predicted daily maximum 1-hour ozone concentration for future emissions, ppb. 
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A VGc = average (across all days) px:edicted daily maximum 1-hour ozone 
.con~on for base emissions, ppb. 

•, 

(3) Calcul• the base design value, DVB, as the average of 3 nonattainment area ozone design 
values that represent the period used to predict ozone for base emissions (e.g., if 1990 emissions 
are used, average design values for 1990, 1991 and.1992)15

• The nonattainment area ozone 
design value is the maximum monitored design value from all sites in the nonattainment area. 

( 4) Estimate the future design value, DVF, for the nonattainment area as the product of the 

relative reductions factor (step 2) and the base design value (step 3). If the future design value is 
< 124 ppb additional emission reductions ~not be estimated and may not be needed, no 
additio~ steps are required. If the future design value is > 124 ppb proceed to the next step. 

Exarnple 1: Estima.te Future Air Quality Design Value 

Given: Past results from modeling indicate predicted peaks (for three days) before controls in 
1990 are 195, 180, and 165 ppb and after controls in 2007 are 15'5, 150 and 145 ppb. There are 
two monitor sites in the nonattainmeni area. The monitored air quality design values for each 
site are 185 and 176.in 1990, 145 and 152 in 1991, and 155 and 140 in 1992. 

Find: Estimate the future 8ir quality design value in 2007. . 

. Solution: 

(1) Compute the base and future average 1-hour daily u::ummum·concentration. The average of 
the model predicted peaks·(in and downwind of the nonattainment area) for the base before 
controls is: (1~5 + 180 + 165) /3 = 180 ppb and for the future after controls is: (155 + 150 .+ 
145) /3 = 150 ppb. 

(2) Using the results in step 1 the relative reduction factor is: 150/180 = 0.83. 

(3) Determine the oonattainment area design values representative of the episode used in the base 
emissions and calculate the base design value. The nonmtainment area design value for 1990 is 
MAX(185, 176) = 185, fC?r 1991 is MAX(145, 152) = 152, and for 1992 is MAX (155, 140) = 
155 ppb. The base ozone design value is (185 + 152 + 155) /3 =:a 164 ppb. 

(4) The estimated future design value is (0.83) (164) = i36 ppb 

This is> 124 ppb,' so we need to apply the following methods to determine additional ~on 
reductions. 

1'Note, 1990, 1991 and 1992 design values reflect observations for 1988-90, 1989-91, ~ 
1990-92, respectively. All of these periods include "1990", the year of the base emissions. 
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Method 1: Estimate Additional Emission Reductions Using Modeled Responses 

Method 1 uses the change in nonattainment area monitored base ozone design 
value aJJd estimated future ozone design value along with changes in modeled emissions before 
controls (base emissions) and after controls (future emissions) to estimate additional emission reductions. 

(1) Calculate the change in air quality design value by subtracting the estimated future design value (e.g., 2007) from the base air quality design value (e.g., 1990). Estimate the percent · reduction in NOx emissions and VOC emissions which occurred within the nonattainment area · before and after controls. Do not include biogenic emissions. Divide the percent reduction in NOx emissions by the change in the air quality design value and divide the percent reduction in 
v~ emissions by the change in the air quality design value. This step results in two "normalized emissions reduction factors", one for changes in NOx emissions and one for changes in YOC emissions. 

(2) Estimate the amount of additional ozone reduction needed by taking the difference between · the future design value and 124 ppb, the maximum ozone design value consistent with meeting · the NAAQS. ' . 

(3) Calculate additional necessary emission reductions by taking the product of each of the ''normalized" emissions reduction factors (step 1) and the amount of ozone reduction needed (step 2). 

Example 2: CalCulate reduction factor using model predictions and gly to model estimated future design value · 

Given: Results from modeling used in Example 1 indicate an estimated future design value is 136 ppb and the monitored air quality ozone base design value representative of the nonattainment area is 164 ppb. The control strategy reflects a 300..4. reduction in VOC and a 35% reduction in NOx emissions. These reductions were obtained by comparing the modeled 1990 · base emissions to the modeled 2007 attainment year emissions for the nonattainment ~ 

Find: The amount of additional VOC and NOx reduction needed to reduce the model estimated future design value to 124 ppb, so that a convincing weight of evidence argument can be made that unmodeled emission reductions are substantial • . 
Solution: 

(1) Cal~ulate the change in air quality design value as 164- 136 = 28 ppb. The. estimated percent reduction in VOC and NOx are given 30% VOC and 35% NOx. The "normalized emission reduction factors" for VOC is 300..4./28 = 1 o/o/ ppb and for NOx is 35o/o! 28 = 1.2o/o/ ppb. 
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(2) The amount of additional reduction needed is (136- 124) = 12 ppb. 

(3) Therefore, the additional.reduction n~ in VOC is (1 %) (12) = 12% of the VOC 
e~ons. And, the additional reductio~ needed in NOx emissions is (1.2%) (12) = 14% of the 
NOx emissions. 

Method 2: Estimate Additional Emission Reductions Usfna Observed Air QuaHty Changes 

This method uses monitored ozone air quality design values and emissions estimates for 
the nonattainment area to calculate the "normalized emissions rc:d~on factors" for VOC and 
NOx. These reduction factors are then applied to the model estimated future design value as -. 
calculated in Example 1 to estimate additional emission reductions. 

(1) Calculate the percent reduction in NOx emissions and VOC emissions which occmrecl within 
the nonattainment area from an earlier year (e.g., 1990) ~a more recent year (e.g., 1996). The 

National Emissions Trends (NET) inventory provides an example of these data. Do not include 
." biogenic emissions. 

(2) Calculate the change in the nonattainment area's ozone design value using the same referetlee 
years. To account for fluctuations in ~eteorology average three years of design values to · -
estimate. the design value. for each of the reference years. The nonattainment area average design 
values are used to assess the observed change in air quality from the "early" time period to a -
''recent" time period. Monitors that were only online dm:ing one of these periods may not be 
representative of the actual change in air quality. Rationale for excluding a monitor should be 
documented. 

(3) Divide the percent reduCtion in NOx emissions by the changctin the area's ozone design 
value. Divide the percent reduction in VOC emissions by the change in the area's ozone design; 
value. This step gives two "normalized emissions reduction factors•, one for changes in NOx 
emissions and one for changes in VOC emissions. 

· ( 4) Calculate the additional amount of ozone reduction needed by subtracting 124 ppb from the 
. model estimated future design value (see Example 1). 

(5) Calculate additional necessary emission reductions by taking the product of each of the 
"normalized" emissions reduction factors (step 1) and the amount of ozone reductiOn. needed 
(step 2). 

Example 3: Calculate reduction factor using change in ozone air gpality design Blues and 
nnnattainment area ernissions. and gly to model esfimateci fiUure design value 
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Given: There are two monitors in the nonattainment area. The monitored air quality design values for each site for reference years 1990 and 1996 are presented in Table 2. Emission reductions between 1990 and 1996 are 30% reduction in VOC and a 35% reduction in NOx emi_ssions. These reductions were obtained by comparing the 1990 NET inventory to the 1996 NET inventory for the nonattainment area. The model estimated future design value in 2007 is 136ppb. 

1990 Reference Year 1996 Reference Year 
Monitor 

1990 1991 1992 1996 1997 1998 
1 185 145 155 140 146 139 
2 176 152 140 13S 145 13Q 

Find: The amount of additional VOC and NOx reduction needed to reduce the future design value to 124 ppb, so that a cOnvincing weight of evidence argument can be made that the unmodeled emission reductions are substantial. 

Solution: 

(1) The estimated percent reduction in VOC and NOx are given 30% VOC and 35% NOx. 

(2) Calculate the change in the no~ent area's ozone design value. Determine the design value for each reference year by first taking the maximum design from the two sites for each of three years and then averaging the three years design values. The nonattainment area's ozone design value for 1990 is (185 + 152 +ISS) /3 = 164 and for 1996 is (140 + 146 + 139)/3 = 142 
ppb. The change in air quality design value as 164- 142 = 22 ppb. 

(3) The "normalized emission reduction factors" for VOC is 3001£. /22 = 1.36o/ol ppb and for NOx is 35% 122 = l.Sgo/J ppb. 

( 4) The amount of additional reduction needed is (136 - 124) = 12 ppb. 

(S) Therefore, the additional reduction needed in VOC is (1.36%) (12) = 16% of the VOC emissions. And, the additional reduction needed in NOx emissions is (1.59%) (12) = 19% of the NOx emissions. 

Ineorporate Tier 2 and other unmodeled eontrol measures. . 

Once the percent reductions for VOC and NOx have been determined they can be converted into tons per day reductions •. Control measures used to address these additional 
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reductions must be quantified as estimates in tons per day reductions and compared to the level 
of additiopal reductions needed. Suffici~t additional measures have been identified when the 
total from all unmodeled controls are equal to or greater than the estimated additional reductions. 

(1) Convert the estimated percent reduction in VOC and NOx to ~ns per day by taking the 
product of the percent redUction and the total emissions in the base case inventory for each 
category of emissions, VOC and NOx. This results in tons per day for VOC and tons per day for 
NOx. These are the additional level of controls needed. · 

(2) Subtract the Tier 2 emission reduction estimates being applied towards attainment from the 
additional level of controls for each category of emissions, VOC and NOx. All other umnodeled 
controls should be subtracted as well. Repeat this step until no additional reductions remain. 

Example 4: Adjust additional emission reductions to account for Tier 2 

Given: The nonattainment area total emissions in 1990 for VOC and NOx are 1197 tpd and 927 
tpd, respectively. Also, as shown in Table 3 the estimated Tier 2 reductions in VOC and NOx 
are 10 tpd and 25 tpd, respectively. The estimated additional emission reductions are 16% VOC 
and 19010 NOx, as calculated in example 3. · 

voc NOx 
Year 

Point Area Mobile Total Point Area Mobile Total 

1990 400 447 350 1197 300 377 250 927 

2007 241 282 200 723 150 312 125 587 

Estimated Tier 2 Reduction= 10 25 

Find: What are the additional emission reductions in tons per day still needed after in~rporating 
Tier2? 

So~ution: 

(l) The additional reductions are (.16 • 1197 tpd) = 192 tpd for VOC and (.19 • 927) = 176 tpd 
forNOx. 

(2) After subtracting Tier 2 reductions the remaining reductions are (192 • 1 0) = 182 tpd for VOC 
and (176- 25) = 151 tpd for NOx. · 

Use of Results 
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The results from both methods should be considered along with other weight of evidence 

presented in the technical analyses for the attainment demonstration. For example, where model 
pridicted peaks ·show greater improvement when low level NOx emissions are reduced verses 
VOC or elevated NOx, substituting an equal amount of low level NOx reductions for the VOC 

- reductj.ons is acceptable. Also, where modeling demonstrates substantial improvements in model 
· · · predeicted peaks when emission reductions are applied to adjacent counties, the area of controls 

may be extended to include adjacent counties. However, if emissions from adjacent counties are 
used they must be included in the total emissions for the base case. Modeling the additional 
emission reductions would normally addtess these two example as well as the following: change 
in boundary conditions due to transport, location of emissions (such as point, area or mobile), 
elevated vs low level emission reductions, chemistry and wind flow patterns. Model sensitivity 
runs may be used to help identify the appropriate controls measures to till the additional emission 
reductions needed to provide for attainment in the weight of evidence analyses. 

For guidance on VOC and NOx substitution use the, ''NOx Substitution Guidance", EPA 
1993; "Transmittal ofNOx Substitution Guidance", memorandum from John Seitz, 1993; 
"Clarification of Policy for Nitrogen Oxides (NOx) Substitution", memorandum from John Sei~ 
1994; and "Guidance for Implementing the 1-Hour Ozone and Pre-Existing PM1 0 NAAQS", . 
memorandum from Richard D. Wilson, 1997. The 1993 and [994 guidance was primarily · 
designed for the post-1996 rate of progress (3%/year VOC reduction) requirement and allowed ·. 
NOx reductions to be substituted for the otherwise mandatOry VOC reductions as long as the 
NOx reductions· were shown to be consistent with the attainment demonstration (in other words, 
if the attainment demo relied only on VOC reductions, the area could not substitute NOx 
redtlctions for the 3o/olyear requirement, and if the attainment demo relied on both VOC & NOx 
reductions, NOx could be substituted in part). The 1994 guidance document (Guidance on the· 
Post-1996 Rate-of-Progress Plan and the Attainn'lent Demonstration, EPA-452/R-93-015, Jan.. 
1994) provided equations & procedures for calculating the amount ofNOx reductions that could. 
be substituted for VOC for the rate of progress requirements. Also, the 1997 guidance 
establishes the 100 & 200 Ian distances for substitution of emission reductions outside the 
nonattainment area. These documents are located on the EPA \Yebsite: 
"www.epa.gov/ttn/oarpglt1 pgm.html". 
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WASHINGTON D.C. NON-ATTAINMENT~ 1 HR ATTAINMENT • 
ADDmONAL EMISSION REDUCTION ANALYSIS 

DATA SHEET 

WASHINGTON AREA 1 HR DESIGN VALVES 

Year 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

D.V. 145 165 165 165 136 136 137 137 135 135 132 131 

. MODEL PREDICTED PEAK OZONE CONCENTRATIONS 

Episode Day Modeled Peak Base Case Modeled ?elk 1999 Control Case 

07/16/91 167ppb 1SOppb . 
07/19/91 168ppb 139ppb 

07/20/91 198ppb 178ppb 

Average 177.7ppb 1SS.7ppb 
-

1. Reltative Reduction Factor (RRF)= ISS. 7 ppb/177.7 ppb = .88 
2. 1991 Base Modeling Period Design Value= 136 ppb + 136 ppb + 137 ppb /3 = 136 ppb 
3. 2005 Design Value== Base Period Design Value • RRF = 136 ppb • .88 = 119.6 ppb 
4. Air Quality Shortfall= 0 ppb Therefore, no additional emission reduction are required for attainment 
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